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Rt, Ra, R3 and R5 have the meanings defined in the specification, 
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G2 represents a chain -(CH2),(W)y. in which W has various meanings including C = 0, and up to two of the 
methylene segments in the chain (CH2), are optionally replaced by -NH- and one segment is optionally 
reolac d by -O- or -(C = NR»a)-. and the chain is optionally unsaturated and optionally substituted, and 
A iS a 5- or 6-memb red ring or a bicyclic or tricyclic fused ring system, A being optionally substituted by 
various substituents, 

possess useful pharmacological properties, in particular as cardiotonics. 

Also described are processes for the preparation of compounds of formula 1. pharmaceutical compositions 
containing them and methods of treatment involving their use. 
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COMPOUNDS 



This invention reiates to new compounds having a common pynrole stmcture, new compositions 
containing the compounds and processes for their preparation. 

According to the invention there are provided compounds of formula I. 



Ri represents -Rn. -NHRn or -NHCOORit in which Rn is hydrogen or alkyi Ct-e. 
R2 and Rs. which may be the same or different represent 

hydrogen, -R21. -OH. -OR21, -NRazRaa. halogen, -CH. -NO2. -S(0)cR2i. -N = NR2*. -COOR22. -CH^Rzs, 

phenyl or pyridyl, ^ u 

in which R21 Is alkyI or alkenyl Ci-s optionally interrupted by 0 or S and optionally substituted by -OH. 

halogen, -ON. -N02, -NR22-R23. -COOR22. phenyl or -OOCR26, 

R22 and R23. which may be the same or different, are hydrogen or alkyI Ci -e, 

R24 is phenyl optionally substituted by -NO2, 

R25 is =0. =CHCN, =NOHor =NNHC0NH2. 

R25 Is alkyI Ct-6, and 

q is 0, 1 or 2, 

G2 represents a chain -(CH2)2{W)y-, in which 
W represents C = 0, S(0)q or G = NR4o. 

in which R40 is hydrogen. -OH, cycloalkyi C3-8 or alkyI Ci-s optionally substituted by phenyl, 
y is 0. 1 or. provided W is C = 0. 2, 
2 is 0, 1, 2 or 3, and 

up to two of the methylene segments in the chain (CH2)2 are optionally replaced by -NH- and one segment 
is optionally replaced by -O- or -(C = NRio)-. and tiie chain is opti'onally unsaturated and optionally 
substituted by alkyi Ci -6 or alkoxy Ci -e , 

A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system. A being optionally substituted by 
one or more of halogen. -OH. -NO2, -NR43R45. -COORo, -S{0)qR44. -CONRisR^s, -NHCOR45. alkyI, 
alkylene or alkoxy Ci -e optionally substituted by halogen, phenyl, -COOR43 or -NR43R45. or a group D-G3-. 
in which 

R43 and R45. which may be the same or different, are hydrogen or alkyI Ci -5. 
R14 is alkyI Ci-s, 

G3 is a single bond. -NH-, -0-. -CO-. -OCH2-. -0-C0-. .S(0)c,-. -(CHajp-, -CH2S(0)q.. -CO-S-, -SO2-O- or 
-CH2NH-, in which p is 1.2 or 3. and 

D represents a 5- or 6-membered ring optionally substituted by -OH. halogen. -NO2. -NR^aR^s. aikyi Ct-e, 
alkoxy Ci -s or -SCH2C6 Hs , and 

R3 represents hydrogen, -S(0)qR3i. -NO2, -CN. -halogen. -CH2NR32R33. -(COrRa* or an aryl group, in 
which 

R31 is alky I Ci-s. 

R32 and R33. which may be the same or different, are hydrogen. alkyI Ci-e optionally substituted by 
phenyl, or phenyl optionally substituted by halogen or trihalometiiyl. 
r is 1 or 2. 

R34 is hydrogen. -NR32-R33. alkyI Ci-s. -OH, -ORss or -SR35. 

R3S is cycloalkyi C3-8 or alkyI Ci-s optionally substituted by alkoxy Ct-s, halogen, -OH. cycloalkyi C3-8, 
-NR32R33 or -COORas, and 

Rse is hydrogen or alkyI Ci-e. or R3 and R2 together form a chain -N =CH-NH-CO-, 
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TO 



'^Sn R, represents hydrogen, then A is substituted by 0-33- where. If A 's a ^-mernbe^^^^^ 
heterocyclic ring. D-G3- is other than phenyl, benzyl or phenyl substituted by chlonne, or. .f A ,s phenyl or 
naphthyl and D is phenyl. G3 is other than -CHz-O-. -S-. -0-or -NH-; 

b) when R2 and Rs both represent hydrogen, then A is substituted by D-G3-. 

c when R, represents alkyi C-s or -NHCOORn. and R2 and Rs are both alkyi C,-s.and Ra is 
-COOR« or -N02. then A is other than unsubstituted phenyl or phenyl substituted by fluonne: 

d) when Ra aT^-R, both represent halogen, and A is phenyl, then A is substituted by D-GS-: 

e when one or both or Rj and Rs represents phenyl, and fl, represents -COOR,s, -COCH,. phenyl 
or -NOa then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyi C.-s or phenyl, or a 



group 



IS 




f 



20 



where R is halogen, alkyi C -s or alkoxy C, -s „ ^ „ nnna »nH a 

f) when Rs represents hydrogen, and Ra represents alkyi C-s. and Ra represents -COORas. and A 
is a 5- or 6-membered ring, then A is substituted by D-G3-; and 

a) when Ra and Rs arTtoth selected from hydrogen. -COORaa and alkyi C, optionally substituted 
by halogen, -OH. -NRaa-Raa or -OOCRas and optionally interrupted by 0 or S. ^ Ra is selected from 
-NOa halogen. -CN. -CORa. or -CHaNRaaRa*. where Ra* is hydrogen. -NRaaRa.. alkyi C,-s. -OH or -ORas 
where Ras is alkyi C-s optionally substituted by an aryl group, and R, represents hydrogen or alkyi C, -s. 
^d G2 represents -<CHa),(W),- in which z represents 0. 1 or 2 and none of the methylene segmente are 
;i5iaced by -NH-. -0- or .(C = NR*o)- and the chain is neither unsaturated not substituted by alkoxy C -s. 
then A is other than phenyl, naphthyl or benzofuranzanyl optionally substituted only by halogen. -OH. 
4^Ra.R*5 -NOa. -COOH. alkyi or alkoxy C,-« opUonally substituted by halogen, or D-Q3- where G3 is 
-SCHa-, -OCHa- or -O-CO- and D is phenyl optionally substituted by -OH. halogen or alkyi or alkoxy C,-«: 
and phamiaceutically acceptable derivatives thereof. ^ ^ 

Compounds of formula I. and pharmaceutically acceptable derivatives thereof, may be prepared by the 

following PJ°^«sse=-^ compound of formula I in which Ra or G2 includes a carbonyl group adjacent to the 
pyrrole ring by reacting a compound of formula lla or lib. 



30 



35 



40 



45 



Ila 



50 



"3 



lib 



56 



with a compound of formula Ilia or lllb respectively. 
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Ilia 



5 




G2 -CO-L 



a 



Illb 



in which RaaCO- and G2-aC0- represent groups Ra and G2 respectively and La is a leaving group, or 
b) producing a compound of formula I which is substituted by 0-G3c- or alkylene Ci -6 opi 
substituted by -COOR+i or -NR^sR^s in which -G3c-represents -NH-. -S-, -CH2NH- or alkylene Ci -s. 
by reacting a compound of fonnula I substituted by a leaving group with a compound of formula IV. 



in which Arc- represents D-G3c- or alkylene Ci-e optionally substituted by -COORo or -NR43-R4S. or 

c) producing a compound of formula I which contains a substituent halogen. -CHO, -CH. -NO2. -S(0)- 
qRai. -CONH2, -CH2NR32R33 or -N = N-R24. 

by reacting a coaesponding compound containing a hydrogen atom with an appropriate electrophile and, 
20 where necessary, appropriate transformation of the product, or 

d) producing a compound of formula I in which one or both of R2 and Rs represents hydrogen, 
fay reacting a compound of formula V 



Arc-H 



IV 



15 



25 




V 



30 with a compound of formula Vi 



35 




40 



in which Lo represents a leaving group, 

e) reacting a compound of formula VII 



45 




so with a compound of formula VIII 



55 




VIII 
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in which one of X. and represents a leaving group, and the other represents -NHR.. and where 

necessat7. working up the reaction product, 
f) reacting a compound of fornnula IX, 




IX 

TO 



with a compound of formula X, 

?5 



R.-NH2 X 



20 ring. 



a) removal of a protecting group from a compound of formula i which bears a protecting group. 

h! prXmg a Compound Of fom^ula I in which G2 includes a group -(GOV adjacent to the pyrrole 



by reacting a compound of formula XI. 



3 

XI 



XlC 

5 I 



30 ' 



35 



40 



45 



with a compound of formula XII 
A Q2h-Xh XII 

in which Q2. is a group which, in combination with the group -(COV Jorms G2 and one X. and is a 
leaving group and the other is hydrogen, and. if necessary, working up the reacton product. 

0 Scing a compound of fom^ula I in which A is a 5-cr e-membered ring or a b.cycl.c or tr.cychc 
fused ring system by appropriate treatment of a corresponding compound in which 

contains groups cyclisable to fomi such a ring or fused ring system respectively 

j) producing a compound of formula I in which Q2 represents -NHC{ - NH)NH-(COV 
by reacting a compound of formula XIII. 



50 NC-{Ja(CO) 



XX 



XIII 



ss 
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with a compound of formula XIV, 



5 




A Um^ 



XIV 



and, where necessary or desired thereafter, converting the compound of formula I formed tn any of the 
above reactions to a phamnaceutically acceptable derivative thereof, or vice versa. 

In addition to the processes described above, further compounds of formula I may be prepared by 
processes involving substitution or other modification of other compounds of formula I. Such processes 
include: 

k) producing a compound of fomnula I containing a group -COORn or -COSRk in which Rk represents 
cycloalkyi Ca-e or alkyi Ci-€ optionally substituted by halogen. -NR32R33 or -COORas, 
by esterificatlon or thioesterification respectively of the corresponding compound containing a group 



I) producing a compound of formula I containing a substituent -NH?, 
by reduction of the corresponding compound containing a substituent -NO2, 

m) producing a compound of formula I containing a group -COOH 
by hydrolysis of a corresponding ester, 

n) deamination of a compound of formula I containing a substituent -NH2, 

0) producing a compound of formula I containing an alkyi Ci-e group substituted by a group 
-OOCR26. 

by alkanoyioxylation of the alkyi C1-6 group. 

p) producing a compound of formula I containing a hydroxy group, 
by reacting the con-esponding compound containing a group -OOCR26 with a hydroxylic base. 

q) producing a compound of formula I containing an amido group, 
by acylation of the corresponding amine or by reacting a corresponding carboxylic acid or carboxylic acid 
derivative with an appropriate amine. 

r) producing a compound of formula I containing a group -SRr in which Rr represents alkyi Ct -« by 
diazotisation of the corresponding compound containing a group -NH2 and subsequent displacement. 

s) producing a compound of formula I containing an aliphatic -CH = N- group by condensation of the 
appropriate aldehyde and amine, 

t) producing a compound of formula I containing a group -SO- or -SO2-. 
by oxidation of the conresponding compound containing a group -S- or -SO-, and, where necessary or 
desired thereafter, converting the compound of formula I formed in any of the above reactions to a 
pharmaceutically acceptable derivative thereof, or vice versa. 

The reaction conditions which may be employed in the above processes are illustrated, though not 
limited, in the Examples described below. However, the following general comments may be made: 

The reaction of process a) is most conveniently carried out under Friedel-Crafts acylation conditions ie 
in the presence of a Lewis acid, eg aluminium chloride, in a solvent which is inert to the reaction conditions, 
eg a halogenated hydrocarbon solvent, at a temperature of from about 0 to 75" C. Leaving groups that La 
may represent include halide, particularly chloride. 

Alternatively, the reaction of process a) may proceed via an organometallic intemnediate. For example, 
the compound of formula lla or lib may be treated with an alkyl magnesium halide (a Grignard reagent), eg 
ethyl magnesium bromide, prior to reaction with the compound of formula Ilia or lllb. 

The reaction of process b) is preferably canied out in the presence of a catalyst at a temperature of 
from about 0 to 150*0. Suitable catalysts include copper (I) oxide, copper bronze, nickel (II) bromide and 
various palladium (0) species. The reaction may be performed in the compound of formula IV as solvent. 

The reaction of process c) may be carried out using conventional electrophilic substitution techniques. 
For example, when the species to be introduced is:- 

i. halogen, a suitable electrophile is Hal* in which Hal represents halogen. Bromination, for example, 
may be carried out using pyridinium bromide perbromide. 

li. -OHO. the reaction may be carried out under Vilsmeier-Haack conditions ie using phosphorous 
oxychloride and a disubstltuted formamide. 

iii. -CH, the reaction may be performed using chlorosulphonyl isocyanate followed by treatment with 
dimethylform amide. 



15 



-COOH. 



7 



EP 0 300 688 A1 



iv. -CONH.. the reaction may be performed using chlorosulphonyl isocyanate followed by treatment 
with sodium sulphate. .^^ NO*, . For example, the reaction may be carried 

out us^g at; niJ^in r p^oL solvent, eg acetic anhyd.de. or using a nitronium salt, eg n.tron.um 
5 tetrafluoroborate. ^ ,,.^,3,,, thiochloride. 

\n InX reac^on may be carried out using a diazonium s^t such as the tetrafluoroborate. 

'° """^jrVeaction of process d) is preferably carried out in a solvent which is Inert to th-ea^';'"^^^^^^^^^ 
at a temperature of from about 0 to 100* C. A preferred leaving group which L, may represent (4- 

■^'^lif^rJct^Tn^^ e) is preferably carried out at a temperature of from about 50 to 150' C. 
The reacton of P^^^^ e> "eoresent include hydroxy, halide and nitro. Where the leavmg group is 

25 C-s.egethoxy. «-^«nn of orocass i) will depend on the particular compound to be 

The cond>tons f ^J/'^^^^to^^^^^ tormaL. the reaction will generally Involved 

" ™r^^:^T;r,T.r.rj;rrrrcSrit.^^ p..e*. ^ » po. 

« ^ iJZSS^LIl I cooBWng a gmup -SO- 0, -SCh-ma, b. product l,om <^,«^'<^ 
Z '-"alni^ <"e group -S- b, U*,, abbul .1 and abou, 3 M»..alen« o( o««n, ag« 

""ISnlpourds ot formulae « ■ XIV a™ el»»r kno«o or may be prepared b, kmwo metboda. lor 



8 



EP 0 300 688 A1 



example the methods described in the Examples. 

When any of the starting materials or intermediates contain a chlral centr they may be resolved using 
conventional techniques. 

The processes as described above may produce the compound of formula I or a derivative thereof. It is • 
5 also within the scope of this Invention to treat any derivative so produced to liberate the free compound of 
formula I, or to convert one derivative into another. 

The compounds of formula I and the intemiediates thereto may be isolated from their reaction mixtures 
using conventional techniques. 

Pharmaceutically acceptable derivatives of the compounds of formula I include derivatives of the pyrrole 
10 nitrogen, eg compounds in which Ri represents -CHaOCORio, wherein Rio represents alkyi, aryl or N- 
(aH<yl)2. 

AlkyI groups which the following groups may represent include: 
Ri and Ri i : methyl, ethyl, n-propyl, iso-propyl, n-butyl. s-butyl and tert-butyl. 

Rai. R22, R23, R26, R31. R32. R33. R3*. R35, Ras, R43. R4* and R*s : methyl, ethyl, n-propyl and iso-propyl. 
75 CycioalkyI C3-8 groups which may occur in the compound of formula I include cyclopropyl. cyclobutyl. 
cyclopentyl and cyclohexyL 

The tenn *halogen' wherever used herein includes fluorine, chlorine, bromine and iodine. 
Aryl groups that R3 may represent include carbocyclic groups, eg phenyl, and heterocyclic groups, 
including N-. 0- and S-heterocycles and rings containing two or three like or unlike heteroatoms, eg 
20 oxadiazolyl. The carbocyclic or heterocyclic groups may be 5- or 6-membered. 
We prefer compounds in which Ri represents hydrogen. 
We prefer compounds in which R2 and Rs do not both represent phenyl. 

We prefer compounds in which Rj and Rs are selected from the group consisting of hydrogen, -R21, 
-OH. -OR21, -NR22R23, halogen, -CN, -NO2. -S(0)qR2i. -N = NR24, -COOR22. -CH = R25 or pyridyl. more 
25 preferably from the group comprising hydrogen. •R21. -NR22R23. halogen, -CN, -NO2. -S(0)qR2i. -N = NR24. 
-CH = R25 or pyridyl. Compounds in which R2 and Rs are selected from hydrogen, -R2i (especially methyl, 
ethyl, thiomethyl and ethenyl. any of which being optionally substituted by, for example, -CN or -OOCR26) 
and halogen are particularly preferred. 

R3 is preferably selected from the group consisting of hydrogen. -S(0)qR3i. -NO2, -CN, -halogen. 
30 ■CH2NR32R33 and -(C0)rR3*. more preferably from the group consisting of -NO2. -CN. -halogen and -(CO)- 
,R3t. Compounds in which R3 represents -COOR35 or ■NO2 are especially preferred. 

We prefer no more than two, and more particulariy no more than one. of R2, Ra and Rs to represent 
halogen. 

We prefer no more than two, and more particulariy no more than one. of R2. R3 and Rs to represent 
35 hydrogen. 

Prefen'ed definitions of G2 are those in which z is zero, y is 1 and W represents C = 0 or S(0)q, 
especially where q is zero, and where both y and z are zero. 

Where A represents a ring, it is preferably a carbocyclic ring, more preferably a 6-membered ring, 
especially phenyl. 

40 Heterocyclic rings which A may represent include 0-, S- and, more preferably. N-heterocycles. Where 
A is a heterocyclic ring, it is preferably a 5-membered ring, especially pyn-olyl. 

Where A is a fused ring system, it may be carbocyclic, eg naphthyl, fluorenyl or anthracenyl, or 
heterocyclic, eg quinoiyl. isoquinolyl. benzimidazolyl, benzothiazolyl or dibenzazepinyl. 

Where A is a 5- or 6-membered ring, it is preferably substituted, more preferably by only 1 substituent. 
45 The ring A is preferably substituted by D-Q3-. 

D may represent a carbocyclic or heterocyclic ring, eg an 0-, S- or N-heterocycle. D is preferably a 6- 
membered ring, eg phenyl or pyridyl. 

Q3 is preferably a chain of two or, more preferably, one segment. Particularly preferred definitions of 
G3 are -NH- and. especially. -CH2-. 
50 As a specific group of compounds we provide compounds of formula I in which 
Ri is as first defined above, 

R2 and Rs, which may be the same or different, represent 

-R21 (where R2t represents alkyI Ci-s optionally substituted by -OH. fluorine. -NO2, -COOR21. -NR22R23 or 
-OGCR26 where R26 is alkyI Ci-s). -OH. -OR21 (where R2i represents alkyI Ci-s>. -NR22R23. halogen. -CN, 
65 -NO2, -S(0)qR2i (where R2i represents alkyl Ci-s). -N = NR24. -COOR22 (where R22 represents hydrogen 
or alkyl Ci -s) or phenyl, 
G2 represents C = 0, 

A is a 5- or 6-membered ring optionally substituted by alkyl Ci-e, halogen, -COOR43. -S(0)qR44, 
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. ciZTS- « C ^'oXan? sl«u« ^ C,^, halogen. -OH. cycU^ C.-. .r 
-NR32R33 Where Raz and R33 are hydrogen or alkyi C, -s). 

As a second specific group, there are provided compounds of formula I .n which 
Ri Is as first defined above. 

B, and Re which mav be the same or different, represent ^^nno 
,0 represents alkyl optionally substituted by -OH. ''"onne. -NO. -COOR3. 

-Sa, or -OOCR« where R« is alkyl C.^). -OH. -ORaWwhere Ra, represents f^V' C-O.^R^R- 
halogen. -CN. -NOa. -S(0),Ra. (where Rat represents alkyl C-s). -N-NRa». -COORaa (where Haa 
represents hydrogen or alkyl Ci -s) or phenyl. 

,s f iraTre-membered ring opUonaliy substituted by alkyl C,-. halogen. -COORo. -S(0),R". 
.CONHFU3. -NHCOFUs, alkoxy Ci -« or a group D-Q3-. in which ^ . ^. ^ ■ i o onH 

G3 is a^ngle bond, -NH. -0-. -CO. .3(0),-. -(CH,),-. .S(0),CH,- or -CO-S- m wh.ch p ,s i or 2. and 
D reowLnXs a 6-membered ring optionally substituted by -NO2. -NHa. alkyi C, or -SCH.CHs and 
R3 ZS^nt^^^^^^ -NOa an aryl group, hydrogen. -CONH,. -CN, halogen or .(CO^Ra. (where R3. .s 

,0 OH OR^^^^^^ R3S being cycioalkyi C3.3 or alkyl optionally substituted by alkoxy C,-.. 

halogen. -OH. cycioalkyi C3-8 or-NRo^Ras where R32 and R33 are hydrogen or alkyl Ci-e). 
As a third specific group, there are provided compounds of formula 1 .n which 

Ri is as first defined above. 

R2 and Rs. which may be the same or different, represent hydrogen. -Rau or halogen. 

25 R3 represents -NO2 or -COOR35. 

G2 represents C = 0, -S- or a single bond. 

A represents phenyl substituted by a group D-G3-, in which 

G3 is as first defined above, and 

D is as first defined above. , ^uj^h 

30 As a fourth specific group, there are provided compounds of formula I m which 

R, represents hydrogen. d K^i«r,^n 

R2 and Rs. which may be the same or different represent hydrogen. -Rau or halogen. 

R3 represents -NO2 or -COOR3S. 
G2 represents C = 0. 
35 A represents phenyl substituted by a group OG3-, in which 
G3 represents -NH- or -CHa-. and 

''"-^^e'SmTounSsTforrnula I and pharmaceutically acceptable derivatives thereof are useful because 
they^ssesTp'armacological activity in animals. The compounds are suitable as car*oU,n.. In partK:u ^ 

40 the compounds are beneficial inotropic agents, eg positive inotropic agents, and are able to augment 
contractility of smooth and cardiac muscle. m 
Xus 3ccor6ir^g to the invention, we further provide a method of increasing the ^ 
the heart in an animal, either human or non-human, which method comprises admin.stenng to the ammal an 
rffe^«^lounTof one or more compounds of the invention. We also provide the use of one or more 

.5 compoundTo?! invention in the manufacture of a medicament for increasing the force of contraction of 

'rco'SoTrids^'of the invention are also suitable for the treatment of hypotonic circulatoiy conditions, 
for the depression of blood sugar, for decreasing the swelling of mucous memtjranes. « "as^ <^«=°"- 
gestants and for influencing the salt and fluid balance. The compounds may also be beneficial .n the 
so treatment of psychiatric illness, migraine and depression. 

Activity of the compounds has been observed in the following assay systems: 

1. Guinea Pig AWa: Force and Rate - R M Kennedy and E Seifer. Eur. J. Pharmac. (1985). 107. 209- 

2. Embryonic chick heart cell reaggregate model -W H Barry. J Pober. J D Marshy S R F;;anjeland T 
55 W Smith. Am J Physiol (1980) 239. H651-H657; L Patmore and R L Whiting. Br J Pharmacol (1985) 86. 

81 7P. 
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3. Accumulation of ^^Ca in GH3 cells: G A Shangoid, S Kongsamut and R J Miller, Ufe Sciences 
(1985). 36.2209-15. 

The dosage administered will naturally depend on the compound employed, the mode of administration 
and the desired effect However In general satisfactory results are obtained when the compounds are 
5 administered at a dosage of from O.OSug to 3.5g, which may be administered in divided doses of, for 
example mg to 750mg. 

The compounds of formula I. and pharmaceutically acceptable derivatives thereof, have the advantage 
that they are more efficacious or produce less undesirable side effects in certain pharmacological models, 
or are longer acting than compounds of similar structure to the compounds of formula I, 

10 The compounds of the invention may be administered by a wide variety of routes and may act 
systemically or locally. Thus the compounds may be administered by oral or nasal inhalation to the lung, to 
the buccal cavity, oesophageally. rectally. topically to the skin or to other available surfaces of the body by 
injection, eg intravenously, intramuscularly, intraperitoneally, or by surgical implant. 

According to our invention we also provide a pharmaceutical composition comprising preferably less 

/5 than 80% and more preferably less than 50% by weight of a compound of formula I, or a pharmaceutically 
acceptable derivative thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 
Examples of suitable adjuvants, diluents or carriers are: 

For tablets, capsules and dragees: microcrystailine cellulose, calcium phosphate, diatomaceous earth, a 
sugar such as lactose, dextrose or nriannitol, talc, stearic acid, starch, sodium bicarbonate and/or gelatin; 

20 for suppositories: natural or hardened oil or waxes; and 
for inhalation compositions: coarse lactose. 

When the compounds are to be used in aqueous solution it may be necessary to incorporate a 
chelating or sequestering agent, eg sodium edetate, an antioxidant, eg sodium metabisulphite or buffering 
agents, eg sodium hydrogen phosphate and sodium phosphate. Aqueous solutions typically contain up to 

25 about 10% w/w of the new compound and may be used for intravenous injections. 

The invention is illustrated, but in no way limited by the following Examples. All temperatures quoted 
are in * C. 

30 Example 1 



1.1 Methyl 2.5-Dimethyl-4-(2-((4-nitrophenyl)thlo) benzoylM H-pyrrole-3^arboxylate 

35 

2-((4-Nitrophenyl)thio)benzoic acid (5.5g. 20mmol) and thionyl chloride (5.5ml) in chlorofomn (50ml) 
were heated at reflux for 4 hours. The solvent was evaporated and the residue azeotroped with toluene to 
remove excess thionyl chloride. The acid chloride was dissolved in dichloromethane (50ml) and methyl 2,5- 
dimethyl-lH-pyn-ole-S-carboxylate (3.06g, 20mmol) in dichloromethane (100ml) was added. The mixture was 
40 cooled to -70* and. with stirring, aluminium chloride (4g) was added. After stirring at room temperature for 
16 hours, the reaction mixture was poured onto ice/water/chloroform with stin-ing. After 2 hours, the solid 
was filtered off, washed with water, methanol and dichloromethane and dried in vacuo to give the title 
compound (5g). A microanalytically pure sample was prepared by .crystallisation from^ 
dichtoromethane/methanol. mp 224-225* . 

45 

1.2 i) Methyl 2.5-Dimethyl-4-(2-((4-nltrophenyl)methyt) ben2oyl)-1H-pyrrole-3-carboxylate 



50 

ii) Methyl 2.5-Dimethyl-4-(2-((2-nitrophenyl)methvl) benzoyl)- 1H-pvrrole-3-carboxy late 

2-(PhenyimethyI)benzoic acid (5g. 2.35mmol) was added with stirring to nitric acid (75ml. d = 1 .42) at 
room temperature. After 4 hours, the reaction mixture was poured onto ice/water with stin-ing. The solid was 
55 filtered off. washed with water and then dissolved in ether. The ethereal solution was washed with brine, 
dried (Na2S04) and the solvent evaporated to give a mixture of the 2- and 4'-nitro acids. Chloroform (30ml) 
and thionyl chloride (5ml) were added and the mixture was heated at reflux for 4 hours. Th solv nt was 
evaporated and excess thionyl chloride removed by azeotroping with toluene. Methyl 2.5-dimethyl-1H- 
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pyrrole-3-carboxylate <3.6g. 2.35mmol) in dichloromethane (lOOml) was added and the morture cooled ;.th 
sirring to -TO* . Aluminium chloride {4g) was added and the reaction mixture was allowed to 'each room 
temperature overnight After heating at reflux for 1 hour, the cooled •^'T.'.Zrrd bSne 

Lwater The organic layer was separated and washed with water, saturated sod.um bicarbonate and t^nne. 
5 AfteT Sing (NaaSO.). the solvent was evaporated. HPLC on silica eluting with ethyl acetate^petro leurn 
ether bp 60-80 ' followed by recrystallisation three times from toluene gave the 4.nitrophenyl isomer (1 .Og). 
mo 1 87*1 88 

The 2-nitrophenyl isomer was obtained from the first recrystallisation liquors by reverse phase HPLC 
eluting with methanol/water mixtures.^ Crystallisation, from dichloromethane/cyclohexane gave the 2- 
10 nitrophenyl isomer (0.28g). mp 147-148 . 



1 n Math yl 2.5-Dimethvl-4-(2-(2-DhenvlBthyl )benzovlVlH-pvrrole-3-carboxylate 

,5 Aluminium chloride (4g) was added to a stirred solution at -78* of methyl 2.5-dimethyl-l H-pyrrole -3- 
carbS^ (2g^3mmolVand 2-(2-phenylethyl)benzoyl chloride (3.5g. Ummol) in dichloromethane (I70ml). 
The reaction was allowed to warm to -SO*, stirred at this temperature for 3 hours, then PO"red onto .ce. 
After dilution with chlorofomi. the organic layer was separated, dried (MgSO* and evaporated. Chromatog- 
raphy on silica eluting with ethyl acetate-hexane mixtures gave the title compound {2.1g) as a white solid. 

'° SIfpounds 1.4-1.21 were prepared from appropriate starting materials by methods analogous to those 
used in the preparation of Compounds l.i to 1.3. 



1 .4 Methyl 2.5-Dimethvl-4-(2-f4-nitrophenQxv)benzovl)-i H.pYrrole-3-carboxvlate 
mp 141-142.5*. 

30 

1 .5 Methyl 2.5-Dimethvl-4-(2-(3-nitroben20vnben20vl) -1 H-ovrrole-3-carboxylate 
mp 243-244* . 

35 

1 R Math yl 2.5-Dlmethvl-4-(2-(»4-methvlphenyl) ^..lphQnYl)oxv)ben20vl)-1H-pyrrole-3-carboxylate 
40 mp 111-113*. 



1 .7 Methyl 4-(2-Chloroben20yl)-2-methvl-5-(methvlthio)-1 H -pYrrole-3-carboxylate 



45 



a) Methyl 2-Methvl-5-(methvlthio)-1H -pYn-ole-3-carboxylate 

50 Sulphuryl chloride (2.0g. iSmmol) was added to a solution of dimethyldisulphide (l.4g. iSmmol) in 
dichloromethane (30ml). After 30 minutes this solution was added dropwise to a solution of methyl 2- 
methyl-1H-pyrrole-3<arboxylate (2.78g. 20mmol) in dichloromethane (60ml). After stirring for 16 hours, the 
solution was washed with water and brine, dried (MgSp») and the solvent evaporated. Chromatogr^hy on 
silica eluting with thyl acetate/petroleum ether (60-80 ) mixtures gave the sub-title compound (0.85g). M 

55 1 85; nmr delta (CDCh) 2.32 (s.3H). 2.51 (s.3H). 3.80 (s.3H). 
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b) Methyl 4'(2'Chlorobenzovl)-2-methvl-5-(m thylthiohl H'pyrrole-3-carboxylate 
Prepared from the product of step a), mp 164-165* . 

5 

1.8 Methyl 2.5-Dimethyi-4-(2-pyridinylamino)benzoyl) -1H-pyrrole-3-carboxylate 
mp240' (dec). 

10 

1.9 Methyl 4-{2-(Cyc!ohexylmethyl)ben2oyl)-2.5-dlnnethyl -1 H-pyrrole-3-carboxylate 

75 

a) 2-(2-(Cvclohexylmethyl)phenylK.5<lihydro-4.4-dimethyloxazole 

2-(2-Fluorophenyl)-4,5-dlhydro-4.4-dlmethyloxazole (5.4g. 28mmol) was added to a stirred solution of 
20 cyclohexylmagnesium bromide (28mmol) in tetrahydrofuran (25ml) at room temperature. After 4 hours, 
saturated ammonium chloride solution was added and the mixture stirred for a further 2 hours. The 
tetrahydrofuran was removed by evaporation and the aqueous residue was extracted with ethyl acetate. The 
organic extract was dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting with 
ethyl acetate/petroleum ether (60-80*) gave the sub-title compound (1.9g). 
25 M* 271; nmr delta (CDCI3) 2.84 (d.2H), 4.06 {s.2H). 



b) 2-{Cvclohexylmethyl)benzoic acid 

30 

2-(2-(Cyclohexylmethyl)phenyl)-4,5-dihydro-4.4-dimethyloxa2ole (1.4g, 5.16mmol) was heated at reflux in 
iodomethane (25ml) for 8 hours. The excess iodomethane was evaporated and the residue was heated at 
reflux for 10 hours in 20% aqueous sodium hydroxide solution. The cooled solution was extracted with 
dichloromethane, acidified with hydrochloric acid and extracted with ethyl acetate (x3). The combined ethyl 
35 acetate extracts were dried (MgSO*) and the solvent evaporated to give the sub-title acid (0.47g). 
M* 218; nmr delta (CDCI3) 2.93 {d.2H). 



40 c) Methyl 4-(2-Cyclohexylmethyl)ben2oyl)-2,5-dimethvl-1 H-pyrrole-3-carboxylate 
Prepared from the product of step b), mp 161-162* . 

45 

1.10 Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-phenyl-1H- pyrroie-3-carboxylate 
mp 159-160*. 

50 

1 .11 Methyl 4-(2-Chlorobenzoyl)-2.5-dimethvl-tt-oxo-1H-pvn-ole-3-acetate 

Prepared using methyl chloro-oxoacetate and (2-chlorophenyl) (2,4-dimethyl-1H-pyrrol-3-yl)methanone, mp 
55 209-211'. 
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1.12 <2-Chlorcphenyn 



to 



IS 



20 



9./? 5.0imethYl-i H.PYrrol-3-vn-5^ '^thyl-1 ■3.4-oxadia2ol8 
120- for 16 hours. The ««=f °" -'^"^^^f " ^3^1^^ solids were dried ir, vacuo 

rf^rnTSorotdr.^^^^^^^^^ " ' a.^ (s.3H). e.. (s.1H) and n.04<s.H). 

Prepared from the product of step a), mp 207-209' . 

^ . p .n,>...Ky,.^.n.^.moxv>ber,zovlV^ .■HimethYl-lH-pYrro.e-a-cart^oxy.ate majeate sajt 

mp 149-150*. 



25 



^^■..n:^.>. Y'-",o..P.»nhenv.methv.)thio)hen.OY.^ 

30 Obtained as a by-product from the reaction of 2.((phenylmethy.)thio)benzoy. chloride with methy. 2.5- 

dimethyl-lH-pyrrole-3-carboxyIate. mp 115 . 



35 



40 



r,,^.., .■,o.,K..tH.v Yr.rhonvl^benzoV^-^ jwnmethvl-lH-pyrrole-S-carboxylate 
mp 131-132*. 



45 Meth Yl 4-(methoy Yr«rhQnylV5-methvl-1H-pyrrole-2-propanoate 

Methyl 2-methy.-lH-pyrrole-3cart,oxylate X1"ZZ^L7S '^^^^^ 

benzene (70ml) was stirred for 7 days. Boron '^^^"^^'^ ^^^^^'^X^^i^^^ The organic 



layer waa ooHa'«^««« v ' /rtoe \ 

hexane/tetrahydrofuran gave the sub-title ester (0.25g). 
M* 225: nmr (CDCI3) delta 2.48(s.3H). 3.70(s.3H). 3.77(s,3H). 



55 
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b) Methyl 3'(2-chlorob9n2oyl)'4-(methoxycarbonvl)'5-methvl-1 H-pyrrol9-2-propanoate 
Prepared from the product of step a), mp 108-109" . 

5 

1.17 Methyl 4-(2'Chlorobenzoyl)'5-m9thvl-2-(2-nitroethyl) -1 H-pyrrole-a-carboxylate 

10 

a) Methyl 5-methvl-2-(2-nitroethyl)'1H-pyrrole-3-carboxvlate 

Nitroethylene (excess) and methyr 5-methyl-1H-pyrro!e-3-carboxylate {2g. 14.4mmol) in benzene (30ml) was 
left for 16 hours. The solvent was exaporated and' the residue chromatographed on silica eluting with ethyl 
75 acetate/dichloromethane to give the sub-title compound (l.lg). 
m* 212; nmr (CDCb) delta 2.27(s,3H) and 3.79(s.3H). 

20 b) Methyl 4-(2-chlorobenzoyl)-5-methvl-2-(2-nitroethYl)-1 H-pyn-ole-3-carboxylate 
Prepared using the product of step a)» mp 171-172* . 

25 

1.18 Methyl 2.5-Dimethyl-4-(3-pvridinylcarbonvl)-1 H-pyrrole-S-carboxylate 
mp 184-186*. 

30 

1.19 Methyl 2.5'Dimethyl-4-(4-pyridinylcarbonyl)-1H-pyrrole-3-carboxylate 
mp 157-159'. 

35 

1.20 5-(2-Chloroben20vl)-3,4-dihvdro-6-methyl-7H-pyrrolo(2.3-d)pyrimidin-4-one 
40 mp>260* 



1.21 (E)Methyi 4-(3-methoxy-1 -oxo-4-pheny l-2-butenyl)-2,5-dimethyl-1 H-pynrole-3-carboxyiate 

45 

Prepared by the method of Compound 1.1 using 3-methoxy-4-phenyl-2-butenoyl chloride which was 
obtained In turn from methyl 4-phenyl-2-butynoate by reaction with aqueous sodium hydroxide in methanol 
followed by thiony! chloride, mp 140-141 * 



1.22 (2.5-Dlmethyl-lH-pvrrol-3-yl) (2-(phenylmethyl) phenyl)methanone 

2,5-Dimethyl-1H-pyrroie (10g.0.105mol) in ether (50ml) was added dropwise to a stirred solution of ethyl 
55 magnesium bromide (16.6g, 42mls of 3M In ether, 0.125mol) in benzene (85ml). After 20 minutes. 2- 
(phenylmethyl)benzoyl chloride (29g, 0.125 mol) in ether/benzene was added over 35 minutes. After 3 
hours, saturated ammonium chloride (12.5g in 50ml water) was added followed 10 minutes lat r by water. 
Th product was extracted with thyl acetate (x3). The organic extract was wash d with saturated sodium 
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w 



bicarbonate water and brine, dried (MgSU) and the solvent was evaporated. Purification by HPLC eluting 
wrSXdrrran petroleum ether (60-80 ') followed by crystallisation from hexane,2-propanol gave the 
title compound (16g). mp 110-112 . 



Example 2 

o 1 Mothyi 9S-Dimethvl-4-(2-(phe nYlthiQ)benzovl)-iH-pYrro'e-3-carboxylate 



;s ai Methyl 4-(2-lodoben20vl)'2,5-d imethvl-lH-pvrrole -S-carboxylate 

Aluminium chloride (12g) was added to a stirred solution at -70* of methyl 2.5-dimethyl-1H-py|Tole -3- 
r^b^ZsT^ eommol) and 2-iodobenzoyl chloride (I6g. 60mmcl) in dichloromethane (150ml). The 
eS^xt!;! wasaZed to reach room temperature, stirred overnight and then ^-^^J^'^^^ 
reaction "^'^"^^ ^ j , separated and washed with water, saturated sodium 

" sSnrtSrr^n. zis., cn,.-s*. -o. 

the sub-title compound (8.6g), mp 125-126 . 



25 



30 



b) Methyl 9 s.PimethYl-4-(2-(Dhen Ylthio)benzovl)-iH.pYrrole-3-carboxvlate 

The product of step a) (0.85g. 2.2mmol). sodium hydroxide (0.09g. 2.2mmol). benzenethlol (0.2^ 2.2mmoO 
and Sooer (I) oxide (O.ISg l.lmmol) were heated at 100* in dimethylformam.de (Sml) under for 16 
hours Te lied reaction mixture was poured onto dilute hydrochloric acid (50ml) and the produc 
eirSted with ethyl acetate (2 x 50ml). The organic layers were washed with dilute hydrochlonc acid, water 
^^XZ b ne. dried (Na.SOO and the solvent was evaporated. Chromatography o" «f ^ « " 
chloroform^ethyl acetate mi^xtures followed by crystallisation from toluene^chloroform gave the title com- 
pound (0.23g). mp 177-178* . 



35 



2.2 Methyl 2.5-Dimethvl-4-(2-(phenvlamino)benzovl>- 1 H-pvrrole-3-carboxy late 

^ Copper bronze (2.5g) was added to methyl 4-<2-iodobenzoyl)-2.5-dimethyl-lH-pyrrole-3^arbo^^^^^^^ 
65mmol) and aniluTe (7.5ml). The reaction mixture was heated at 110 under for 5 hours, cooted 
difuT^ with Chloroform and filtered. The solvent was evaporated and the residue ^'^l^^'^^.'^P^/^^^^^^^^^ 
e utina with ethyl acetate/dlchloromethane mixtures. Rechromatography on silica eluting with ether/hexane 
Swed S pSal removal of solvent and filtration gave the title compound (O.Sg). mp 140-142 . as yellow 

Compounds 2.3-2.4 were prepared from appropriate starting materials by methods analogous to those used 
in the preparation of Compounds 2,1 and 2.2. 



50 



9^ Mgthyi 2.5-DimethvM-(2>(2-PYridinvlamino)benzoyl) -iH-pynrcle-S-car boxylate 
Obtained as the maieate propanolate l :1 :1 , mp 1 1 3-ll 5 . 



55 

£_£ Mgthyl 5-EthYl-2-methyl-4'(2-(phenvlam ino)benzovl)-l H-pyrrole-a-carboxylate 
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a) Methyl 5-ethvl-4-(2*iodoben2oyl)-2-methyl-1H-pyrrol9-3-carbQxylate 
Obtained by method of Example 2.1, mp 149-150* . 

s 

b) Methyl 5-Ethvl-2-methyi-4-{2-(phenylamrno)benzoyl)-l H-pyrrole-3-carboxylate 
Obtained from product of step a), mp 158-159' (dec). 

10 

2.5 Methyl 2,5-dimethyl-4-(2-(cyclohexylamino)ben2oyl)-1 H-pyrroie-3-carboxylate 

75 Methyl 4-(2-iodobenzoyi)-2,5-dimethyl-1H-pyrrole-3-carboxylate (l.lg, 2.9mmol) was dissolved in cyctohex- 
ylamlne (10ml) at ICQ* under Ns. Anhydrous nickel (II) bromide (O.lg) was added and the mixture heated at 
reflux for 3 hours. The excess amine was evaporated and the residue chromatographed on silica eluting 
with ethyl acetate/petroleum ether (60-80*) (x2). Crystallisation from dichloromethane/cyclohexane gave the 
title compound as yellow crystals, mp 180-182* . 

20 

2.6 Methyl 2,5-dimethyl-4-(2-((phenylmethyl)amino)ben2oyl) -1 H-pyrrole-3-carboxylate 

25 Prepared by the method of Example 2.5 
M* 451, nmr delta 1.94, 2.57. 3.50. 4.46 



30 2.7 Methyl 2.5-dlmethyl-4-(2-((phenylmethyl)amlno)phenyl) ((phenylmethyl)imlno)methyl)-1H-pyrrole-3-car- 
boxylate 

Obtained as by-product in preparation of Compound 2.6, mp 151-153* . 

35 

2.8 Methyl 4-((2-{cyclohexylamino)phenyl)(cyclohexyllmino)methyl)-2,5'dimethyl-1H-pyrrole-3-carboxylate 
Obtained as by-product in preparation of Compound 2.5. mp 174-176* . 

2.9 {E)-Methyl 2,5-dimethyl-4-(2'(2-phenylethenyl) benzoyl)- IH-pyn'ole-3-carboxvlate 

45 Methyl 4-(2-iodoben2oyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate (0.7g. 1.82mmol), styrene (5ml), 
triethylamine (0.51g, 5mmol). triphenylphosphine (O.lg) and palladium (II) acetate (catalytic) in dimethylfor- 
mamide (1ml) were heated in a sealed tube at 80* for 16 hours. The reaction mixture was poured onto 
dilute hydrochloric acid and ethyl acetate. The organic layer was separated, dried (MgSO* and^the solvent 
was evaporated. Chromatography on silica eluting with ethyl acetate/petroleum ^ether (60-80*) mixtures 

50 followed by trituration with ether/hexane gave the title compound (0.1 7g) mp 76-80' . 



40 



2.10 E-3-(2-((4-(M thoxycarbonyl)-2.5-dimethyl-1H-pyrrol-3-yl)carbonyl)phenyl)-2-propenoic acid 

55 

Prepared by the method of Example 2.9, mp 225* (dec) 
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_! I . I, ,li„l 1 f- f rinlhr-, y>^^^r,^^^.^.r^^^y^-^2. rnhenVmeth>rOh.nroy.V1H-pYrro.e.3-carboxYlate 

Prepared by the method of Example 2.9 using the Compound of Example 3.21. mp 212-213" . 

5 

^ ..m»th Yi-5.ohenvl.4.(2.( phanvlmethvl)ben2oyl) -1 H-pyrrole-S-carboxylate 

IS compound (0.26g). mp 149 . 

. , o.^.«, Y...wphBnvtmethvl) - 4-^^-^»henvlmethvl) b^n7oyl)-lH.pyrrole-3-carboxylate 



20 



Prepared by the method of Example 2.12. mp 181 



25 Example 3 



Mothyi p-Rrnmo>4-(2^hiorobe n^nYh-5-methvM H-pvrrole-3-carboxylate 

30 

^ Mgthyi 4-/2-Chloroben2Q yl^-5-methvl-l H-pyrrole-S-carboxylate 
35 Prepared using process a), mp 153-154 . 



40 



45 



Mgthyi p-BrQmo-4-f2-chtorobe nzQYlV5-methvi-lH-pYrroie-3-carboxylate 

chlorobenzoyl)-5-methyl-1H-pyrro!e-3 carooxyiaie iu.h ^»y. / /Mn<5^-^ and the solvent evaporated, 

from cyclohexane/elher gave the title compound (0.21 g). mp 122-123 . 

p 1 1 n i-timnthyl 1" pT'^'-^-r'^ /o./phonYin^^thyh phenvDmethanone 

Prepared by an analogous method to Compound 3.1. mp 151* (dec). 



55 
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3.3 Methyl 2-Bromo-5-methyl-4-(2-(phenyimethyl)benzoyl)-1 H-pyrrole-S-carboxylate 

Bromine (3.3ml of 1M In carbon tetrachloride. 3.3mmol) was added to a solution at -78' of methyl 5-methy(- 
4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate(1.11g, 3.3mmol) and triethylamine (0.33g. 3.3mmol) In 
dichloromethan© (20ml). After 1 hour the reaction was wanned to room temperature and water was added. 
The organic layer was dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting 
with ethyl acetate/petroleum ether (60-80*) followed by crystallisation from toluene gave the title bromide 
(0.65g). mp 140-141*. 



3.4 Methyl 5-Bromo-2-methyl-4-(2-(phenylmethvl)benzovl)-1 H-pyrrole-3-carboxylate 
Prepared by an analogous method to Compound 3.3. mp 196-197* . 

3.5 Methyl 4-(2-Chlorobenzoyl)-2-cyano-5-methvl-1 H-pyrrole-3-carboxylate 

20 Chlorosulphonyl Isocyanate (0.74g. 5.2mmol) was added to a stirred solution at -78' of methyl 4-(2- 
chlorobenzoyl)-5-methy 1-1 H-pynrole-3-carboxy late (1.1 1g. 4mmol) in dichloromethane (10ml). The reaction 
mixture was allowed to reach room temperature and then dimethylformamide (1,2ml) was added. After 
stirring for 16 hours, ice and dichloromethane were added. The organic layer was separated, dried (MgSO*) 
and the solvent evaporated. Chromatography on silica eluting with ethyl acetate/dichloromethane followed 

25 by crystallisation from toluene gave the title compound (0.3g). mp 143-144' . 

Compounds 3.6-3.8 were prepared by methods analogous to that used for Compound 3.5. 

30 3.6 2.5-Dimethyl-4-(2-(phenvlmethyl)benzoyl)-1H-pvrrole-3"Carbonitrile 
mp 190-191'. 

35 

3.7 Methyl 2-Cyano-5-methvl-4-(2-(phenylmethyt)benzoyl)-1 H-pyrrole-3-carboxy late 
mp 176* . 

3.8 Methyl 5-Cvano-2-methvl-4-(2-(pheny lmethyl)benzoyl)-1 H-pyrrole-3-carboxyiate 
mp 197* (dec) 

3.9 2,5-Dimethyl-4-(2-(phenylmethvl)benzoyl)-1H-pyrrole-3-carboxamide 

50 Chlorosulphonyl isocyanate (l.52g. 10.8mmol) was added to a solution at -40* of (2.5-dimethyl-1 H-pyrrol-3- 
y!) (2-(phenylmethyl)phenyI) methanone (3g, 10.4mmol) in dichloromethane (50ml). After 1 hour at room 
temperature, sodium sulphate solution was added. The organic layer was separated, washed with water and 
brine, dried (MgSO*) and the solvent evaporated. Chromatography on silica eluting with 
methanol/dichloromethane followed by crystallisation from acetone and recrystallisation from 

55 methanol/acetonitrile gave the title amide (0.1 1g). mp 235-237* . 
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3.1 0 Methyl 4.(2-Chlorobenzoyl^-2-formvl-S-me thvl-1 H-pvrrole-3-carboxvlate 

Phosphorous cxychtorlde (O.BSg. 5.5mmol) was added with stirring to '^^'^^^^^^^''^^"'^''f;'^]^^^^ 
o" After 10 minutes, dichloromethane (5ml) was added followed by a solution of methyl 4-(2.chloroben. 
2oyl)-5-methyl-lH-pyrrole-3<arboxylate (l.39g. Smmol) in dichloromethane (lOml). After 3 days at rootn 
temperature, sodium acetate (2g) In water (5ml) was added. After 3 hours, the reacton mixture was washed 
with water and brine, dried (IvlgSOO and the solvent evaporated. Chromatography on sil.ca eluting wrth 
ethyl acetate/petroleum either (BO-SO' ) gave the title compound (0.75g). mp 137-138 (toluene). 
Compounds 3.11-3.13 were prepared by methods analogous to that used for Compound 3.10. 



10 



3.1 1 Methyl s-Formvl-2-methvl-4-(2-(phenylm ethvl)benzovl)-i H.pvrrole-3-carboxylate 
15 mpl86'. 



20 



25 



30 



35 



3.12 Methyl 2.Formvl-5-methvl-4.(2-(Dhenvlmethv l)ben20vl)-1 H-pvrrole-3-carboxylate 
mp 138-139* . 

1 ;^ p s.Dimethvl-4-(2-phenylmBthvnbenzov O-1 H-pvrrole-3-carboxaldehyde 
mp 167-168*. 

3.14 Methyl 4-(2-Chlorobenzovl)-5-methyl-2-nitro-1H-p vrrole-3-carboxylate 

A solution of nitric acid (0.5ml of 98%) in acetic anhydride (2ml) was added at -25- to a solution of methyl 
4.(2-chlorobenzoyl)-5-methyl-1l+pyrrole-3- carboxylate (0.56g. 2mmol) in acetic anhydnde (5rr>l)^ After 30 
minutes at -25* . the reaction mixture was stirred at 0* for 30 minutes. The reaction was quenched w,th .ce 
and ethyl acetate was added. The organic layer was separated, dried (MgSO») and the solvent was 
evaporated. Chromatography on silica eluting with ethyl acetate/petroleum ether (60-80 ) gave the title 
compound (0.1 2g). mp 189* . 



40 



3.1 5 (2.5-Dimethvl-4-nitro-1 H-Pvrrol-3-yl) (2-(Dhenvlm ethYhphenvl)methanone 

A solution of (2.5-dimethyl-lH-pyrrol-3-yl) (2-(phenylmethyl)phenyl)methanone (4.5g. 15.6mmol) In acetoni- 
45 trile (80ml) was added dropwise to a solution at -40 of nitronium tetrafluoroborate (2.25g. I8.9tyrno0 -n 
acetonitrile (100ml). The reaction mixture was allowed to reach room temperature slowly and then left to a 
further 1 5 hours. Water and ethyl acetate were added. The organic layer was separated, washed with water 
and brine, dried (MgSO*) and the solvent was evaporated. Purification by HPLC on silica eUjtng with 
hexane/tetrahydrofuran followed by chromatography on silica eluting with ether/hexane and the crystal- 
so lisation from 2-propanol/hexane gave the title compound (0.24g), mp 1 51 -1 52 . 
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3.16 Methyl 4-(2-Chloroben2oyl)'5-methyl-2-((4-nitrophenyl) azo)-1H-pyrrol9-3-carboxylate 

4-Nitrobenzenedia2onium tetrafluoroborate {0.47g, 2mmol) was added to a stirred solution of methyl 4-(2- 
chlorob8n2oyl)-5-methyl-1H-pyrrole-3-carboxylate (0.556g, 2mmol) in acetonitrile (15ml). A further portion of 
diazonium compound {0.3g) was added after 4 hours and the mixture left stining for 16 hours. The solvent 
was evaporated and the residue purift d by chromatography on silica eluting with ethyl acetate/petrol um 
ether (60-80* ) mixtures to give the title compound (0.23g). mp 230* . 



70 

3.17 (2*Chlorophenyl)(2,5-Dimethyl-4-(methylthlo)-1H-pyrrol-3-yl)methanone 
Prepared by the method of Example 1.7a, mp 216-217* . 

3.18 Methyl 2-methyl-5-((4-nitrophenyl)azo)-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate 
Prepared by the method of Compound 3.16. 

3.1 9 Methyl 5-methyl-2-((4-nitrophenyl)azo)-4-(2-(phenylmethyl)benzoyl)-l H-pyrrole-3-carboxylate 

25 Prepared by the method of Compound 3.16. 

M + r 483; nmr {CDCI3) delta 4.27(s.2H). 3.36(s.3H) and 2,36(s,3H). 

30 3.20 (4-((Dimethylamino)methyl)-2.5-dimethyl-1 H-pynroi-3-yl) ((2-phenylmethyl)phenyl)methanone 

A solution of (2,5-dimethyl-1 H-pynrol-3yl) (2- phenyImethyl)phenyl)methanone (2g. 7mmol), dimethylamine 
hydrochloride (0.56g, 7mmol) and paraformaldehyde (0.28g) in ethanol (40mi) was heated at reflux for 4 
days. The solvent was evaporated and the residue was chromatographed on silica eluting with 
35 dichloromethane/methanol mixtures to give the title compound (0.2g). mp 95-100* . 



20 



40 



3.21 Methyl 5-iodo-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxytate 



Iodine monochloride (1g, 6.2mmoi) was added to a stirred solution of methyl 2-methyl-4-(2-(phenylmethyl) 
ben2oyl)-lH-pyrrole-3-carboxylate (1.2g. 3.6mmol) and triethylamine (1.05ml, 3.6mmol) in dichtoromethane 
(40ml). After stirring for 16 hours, further iodine monochloride (0.6g) was added. After 1 hour, the reaction 
mixture was poured onto water and ethyl acetate. The organic layer was separated, washed with water. 
45 dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting with ethyl 
acetate/dichloromethane gave the title compound {1.33g). M* 359; nmr (CDCI3) delta 4.38(S,2H), 3.29(S,3H) 
and 2.49(S.3H). 



50 

Example 4 

55 4.1 Methyl 2-Methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxvlate 
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a) i-(2-<PhenvlmethvnDh thanon 
sub-title ketone (33.7g). 

M* 210: nmr (CDCb) delta 2.4S{s.3H) and 4.28(8.2H). 
up-a>»mn.i./9-f phenvlm9thvl )phenv»ethanone 

B™..e ,7.6,. 0.043.0,, was a^J -^-^ '^rS^^STrS-^it 

to Give the sub-title bromoketone (I2.2g). 

M* 288^0; nmr (CDCIs) 4.23(82H) and 4.24{s.2H). 

r> Meth yl 4^xo^4■ ^'>■'^r^y\metM^Di^sr^y\)^2-toysi&noar^ 

,„ -,Aft«™nh and 2-bromo-1-(2-(ph6nylmethyl)phenyl)ethanone (lOg. 34.6 tnmol) in 
Triphenylphosphine {9g. 34.6mmol) and 2 ' ; j^e reaction mixture was cooled 

Z.tral^=a7al=:9r^«p3aa...™s«.^ 



30 



35 



40 



H^ Meth yl 2-methvl-^ ^-tH»nYlmethvl) ban7oylV1H-pynrole-3-carboxylate 
. solu«on ot M(l-isocvanoetM)su.^^^^^^^^ 

(phenylmethyl)phenyl)-2-butenoate (^^JJO^^^^^^^^^^^ ofMo/c O 03^01) in ether (100ml). After stirring for 
dropwise to a stirred suspension of '^"'"'^''^"'^l'^^^^^^^ The aqueous layer was 

1 hour, the reaction mixture was i^L^ed onto ^^^^^^ 

T^.:^^r^o^:^S':l 2:::^e::^.c^o.^s^ -wed by crystamsatlon 
from toluene gave the title compound (3.2g). mp 98-99 . 

^ o ^/o-^phPn Ylmethvl)benzo YihiH.pyrrole-3-carboxYlate 

Prepared by a method analogous to that used in the preparation of Compound 4.1. mp 159-160' . 



SO 
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Example 5 

^ 1 Meth yl 3-(MethoxYr-^rhonvlV5-methvl- ^ ^?-(phenvlmethvl)ben70YlVlH-pYrrole-2-acetate 
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a) Dimethyl 2-Chloro-3-(((1.1-dimethylethoxy)carbonyl) hvdrazono)p9ntanedioate 

1.1-Dimethylethyl hydrazinecarboxylate {6.5g, 49mnnol) and dimethyl 2-chloro-3-oxopentanedioate (I0.3g. 
49mmol) In ether (150ml) was stirred for 16 hours. The title compound (9.7g) was filtered off. 
5 (M + 1)* 323/5; nmr delta (CDCI3) 5.22 (s.lH). 3.785 (s,3H). 3.775 (s,3H). 1.52 (s.9H). 



b) 2-(Phenylmethyl)ben2Qyl chloride 

70 

N.N-Dimethylformamide (2 drops) was added to a stirred mixture of 2-(phenylmethyl)ben2oic acid (11. 5g. 
54mmol) and thionyi chloride (5ml) in benzene (100ml). After 2 hours at reflux the solvent was evaporated 
and the residue azeotroped twice with toluene to give the title acid chloride. 

15 

c) 1-{2'(Phenvlmethvl)phenyO-1 .3-butanedione 

Methyl lithium {49ml of 0.84M, 41mmol) was added to a stirred solution at -78* of trimethyl(1 -methyl 
20 ethenyloxy)silane (6g. 46mmol) in tetrahydrofuran (60ml). After 1 hour. 2-(phenylmethyl)ben2oyl chloride 
(7.3g. 31.6mmol) in tetrahydrofuran (20ml) was added slowly. The reaction mixture was allowed to warm up 
to -30* and then quenched into dilute hydrochloric acid and ethyl acetate. The organic layer was separated, 
washed with brine, dried (MgSO*) and the solvent evaporated. Purification by HPLC eluting with 
tetrahydrofuran/petroleum ether (60-80* ) mixtures gave the sub-title dione (4.4g). 
25 M* 252; nmr (CDCI3) delta 5.75 (s.1 H). 4.23 (s,2H), 2.10 (s.3H). 



d) Methyl l-(((1.1-Dimethvlethoxy)carbonyOamino)-3-(methoxycarbonyl)-5-methvl-4-(2-(phenvlmethyl)- 
30 benzoyl)-1 H-pyrrole-2-acetate 

Saturated sodium bicarbonate (50ml) was added to a mixture of dimethyl 2-chioro-3-(((1,1-dlmethylethoxy) 
carbonyl)hydra2ono)pentanedioate (2.2g, 6.6mmol) and ether (50ml). After stirring for 20 minutes, the 
organic layer was separated, dried (MgSO*) and the solvent removed to give dimethyl 3-(((1,1- 
35 dlmethylethoxy)carbonyi)azo)-2-pentenedioate (1.9g). This compound was added to 1-(2-(phenylmethyl)- 
phenyl)-1>butanedione (1.5g, 6mmol) in tert-butanoi (70ml) and the mixture heated at reflux for 15 hours. 
The solvent was evaporated and the residue chromatographed on silica eluting with 
tetrahydrofuran/petroleum ether (60-80*) mixtures to give the sub-title compound {1.35g). 
(M + l)* 520; nmr (CDCI3) delta 3.74 (s.3H). 3.18 (s,3H). 2.10 (s,3H), 1.50 (S.9H). 

40 



e) Methyl 3-(Methoxvcarbonyl)-5-methvl-4-(2-(phenylmethvi)benzoyl)-1 H-pvrrole-2-acetate 

45 Gaseous hydrogen chloride was bubbled through a reftuxing solution of methyl 1-(((1.1-dimethylethoxy) 
carbonyl)amino)-3-(methoxycarbonyl)-5-methyl-4-(2-(phenyl methyl)ben20yl)-1H-pyrrole-2-acetate {1.3g. 
2.5mmol) in methanol (60ml) for 8 minutes. The methanol was partially removed and the residue dissolved 
in ethyl acetate. The organic layer was washed with dilute sodium bicarbonate, water and brine, dried 
(MgS04.) and the solvent was evaporated to give the 1 -amino intermediate as an oil. 

so This oil was dissolved in ethanol (80ml) and then 2M hydrochloric acid(IOml) was added. The solution was 
cooled to 12* and then sodium nitrite (0.8g) in water (10ml) was added over about 2 minutes. After 10 
minutes, ethyl acetate and water were added. The organic layer was washed with water (3 times) and brine, 
dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting with ethyl 
ac tate/dichloromethane mixtures followed by crystallisation from methanol gave the title compound (0.46g), 

55 mp 152-153*. 
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■Rg Math yl 5-Ethvl-?-methvl-4^2-(phen ylm9thv»b9n2oyl)- 1 H-pyrrole-a-carboxylate 



5 Meth yl 2-Chloro-V»^l-i-dimethvl8 thoxY>carbonvl) hydra2ono)butanoat9 

, , n-««*utefhvi hvdrazinecarboxylate (7g. 53mmol) was added portionwise to a solution at room tempera- 



was filtered off to give the sub-title hydrazone (I3.7g). mp 143-144 (dec). 



TO 



4-(2'(Phenylmethvl)benzQ Yl)-3.5-heptanedione 

20 tetrahydrofuratvpetroleum ether (60-80 ) mixtures gave the trione (8.1g). 
M' 322: nmr delta (CDCI3) 0.91 {t.6H). 2.01 (q.4H). 4.40 (S.2H). 

25 cA 1 .(a-fDhenvlmethyHphenyD- l .3-pentanedlone 

^ M ,r., cton h\ rzsa 23mmoh was heated at 80' in acetic acid (lOOmi) containing concentrated 
The P^'^^'^t °* ^^P^^^^^ h<;urs aC c^ing water and ethyl acetate were added. The organic layer was 
tZ:r:£^ZilT^^^TZ^ mSO., scvent was evapor.^- HPLC on silica 

Sg «a^ydrofuran/ petroleum ether (80-80- ) mixtures gave the sub-t,tle d.one (2.2g). 
U 266; nmr delta (CDCI3) l.3(t3H). 2.37 (q.2H). 4.23 (s,2H). 



30 



35 



40 



,.nim«thvlethoxy)carfaO P ynamino^-5.ethyl-2-methyl-4.(2-(phenylmethyl)ben2oyl)-lH-pyrrole- 

3-cafboxvlate 

saturated sodium bicarbonate (lOOmI) was added to a vigorously stirred ^^^^^^^ 
dimethylethoxy)carbonynhydrazono)butanoate (3.6g. iS.Smmol) and ether ^^OO'^J J^°"'^"'"^^^ 
aimemyiemo yj After 2 hours the organic layer was separated, washed with water, dned (MgSO*) 

050m.) - added and' the mixture heated at reflux .or 17 '^-^ ^^Vo°;ri67(dT 
crystallised from ethyl acetatertiexane to give the sub-t.tle compound (3.0g). mp 162-164 (dec). 

^^ Methvl i.Amino-!^thvl-2.methvl-4.( 2-(phenvlmethvn ben2oyl)-1H-pyrrole-3-carboxylate 

HC1 oas was bubbled through a solution of the product of step d) (3g. 6.3mmol) in methanol at reflux for 7 
2 X cZnG the methanol was partially evaporated and then ethyl acetate and water were added. 
TeTgan^ Lrer w^^ '^^ (^^SO*) and the solvent evaporated. Crystallisation from 

methanol gave the sub-title compound (2.1g). mp 143-144 . 
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0 Methyl 5-Ethyl-2-rnethyl-4'(2*(phenylm9thyl)benzoyl)-1 H-pyrrole-3rcarboxylate 

The produce of step e) (2g. S.Smmol) was dissolved In hot ethanol (250nnl) and cooled to 10*. 
Concentrated hydrochloric acid (3ml) and water (10ml) were added followed by a solution of sodium nitrite 
(1.8g. 26mmol) in water (10ml). After 20 minutes, the solvent was evaporated and the residue dissolved in 
ethyl acetate and water. The organic layer was washed with water (x2) and brine, dried (MgSO*) and the 
solvent was evaporated. Crystallisation from ether/hexane and recrystallisation from 2-propanol gave the title 
compound (0.25g), mp 152-153*. 

Compounds 5.3-5.12 were prepared from appropriate starting materials using methods analogous to those 
used in the preparation of Compounds 5.1 and 5.2. 



5.3 Methyl 2.5-Dimethyl-4-((1-(phenvlmethyl)-1H-pyrrol-2-yl)carbonyl)-l H-pyrroie-3-carboxylate 



aj Methyl 1-(((1.1-Dimethylethoxy)carbonyi)amino)-2.5-dimethyl'4-((1-(phenylmethyl)-1H-pyrrol'2-yl)- 
carbonyl)-1H-pyrrole-3-carboxylate 

Prepared by the method of Compound 5.1 d), mp 178-180* . 



b) Methyl 2.5"Dimethyl-4-((1-(phenylmethyl)-1 H-pyrrol-2-yl)carbonyl)-1 H-pyrrole-3-carboxylat9 
Prepared from the product of step a) by the method of Compound 5.1e) and 5.1f). mp 182-183* . 



5.4 Ethyl 4-(2-Chlorobenzoyl)-1-((methoxycarbonyl)amlno)-2.5-dlmethyl-1 H-pyrroie-3-carboxyiat9 
mp 138-140*. 



5.5 Methyl 4-(2-Chlorob9nzoy l)-1 -(((1 .1 -dimethylethoxy) carbonyl)amino)-2.5-dimethyl-1H-pyrrole-3'Carbox- 
ylate 

mp 163-164*. 



5.6 Methyl 1-Amino-4*(2-chloroben2oyi)-2,5-dimethyl-1 H-pyrrole-3-carboxyiate 

Prepared by the method of Compound 5.1e) and purifying the intermediate 1-amino compound, mp 167- 
168* c. 



5.7 Methyl 2.5-Dimethyl-4-((2-methyl-1-piperidinyl) carbonyl)-1H-pyrrole-3-carboxylate 



25 



EP 0 300 688 A1 



a, Meth^ iw/M.l-dimethvletho/Y^carbonvltemino)-2 S-dimethvl-4.((2-methvlO-piperidinYl)^^ 
pyrrole-G-carboxylate 

Prepared by the method of Compound S.ld) 
5 M* 393: nmr (CDCU) delta 2.2(s.3H). 1 .88{s.3H) and 1 .5(s.9H). 



...>.^., i...,inn.P R^imethvW(2w nathv|.1.DiDeridinvl)rarhonYlVlH.pYrrole-3-ca^^^ 
TSSl"^^"^^^^ ^-50(23. tot. 3H) and 2.40(2s. total 3H). 



" c) Methyl 0 ';.Hin,«,th Yl^^(2.m9thvl.1» piparidlnvl)carbonvl)-lH.pvrrol9-3-carboxylate 
Prepared by the method of Compound 5.1f), mp 170-172 . 



20 

5. 



,B Methvl2.5-OimethYi-^/M.(ohenvlmethv l>-1H-lm.dazol-2.yl)carhonyl)lH.pYrrole-3-carboxy^ 



^ ^.Hi^^th y.tho.v>carbonvhamino) S.<1lm.thYl-4-( (HphenYlmethYlViH.imidazol-2-yl) car: 

bonylVl H-pvrrole-3*carboxylat9 
Prepared by the method of Compound 5.1 d). 



30 



35 



40 



M* 452; nmr (CDCI3) delta 1 .49(s.9H). 2.16(s.3H), 2.27(s.3H) and 3.00(s.3H) 

h> Methvl 2.5-dimethYi-4-fn.(phenylmethyl) -1 H-imidazol-2 -yl)rarhonYl-1 H-pyrrole-S-carboxylate 
Prepared from the product of step a) by the method of Compound 5.1e) and 5.1f). mp 214.215- (dec). 

cc...>Hy.^.Rh Yl.2.methvl-4-((1-(phen YlmethvlVlH-pvrrol-2-yl)carbonYl)-1H.pyrrole-3H:art^^^^ 



a) Meth^ 1 .(m .1 .dimethvlethnxY)carbonvhamin o >-5.ethvl-2-methy|.4-((1 .phenylmethyM H-pyrrol-2-yl)- 
45 carbonvD-IH-pYrrole-S-carboxylate 

Prepared by the method of Compound 5. id). 

M + l* 466: nmr (CDCI3) delta 3.25(s.3H). 6.07(dd.lH) and 6.95(t.1H) 



50 



Methvl 5-ethvl-2-methvl-4.ai-(phenyl methvl)-1H-pyrrol-2-yl)carbonYl)-1H.pyrrole-3-carboxylate 
Prepared from the product of step a) by the method of Compound 5.1e) and 5.1f), mp 151-152* 
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5.10 Methyl 2-m9thyl-4-(2-ph9nylnnethyi)benzoyl)*5-trifluorom thyl-1H-pyrrol9-3-carboxylat9 
mp 193-194* 

5 

5.1 1 Methyl 4-(2-((4-methoxyphenyOmethyl)benzoylV2,5"dimethyl-1 H-pyrrol9«3*carboxylat9 
mp 169-170* 

TO 



5.12 Methyl 4-((9H-fluoren-1-yl)carbonyl)-2.5-dimethyl-1H-pyrrol9-3<:arboxylat9 
75 mp 171-173*. 



5.13 Methyl 2-m9thyl-4.5-dl(2-pyridinyl)-1H-pyrrole-3-carboxylate 

20 

2-Pyridinecarboxaidehycle (10.7g, O.lmol) and methyl 3-amlno-2-butenoate (11. 5g, 0.1 mol) were heated at 
reflux in nitroethane (7.5g) and t-butanol (50ml) for 36 hours. The solvent was evaporated and the residue 
chromatographed on silica eluting with ethylac9tate/p9troleum ether (60-80*) mixtures followed by further 
chromatography on silica eluting with tetrahydrofuran/hexane. Crystallisation from ether/cyctohexane gave 
25 the title compound (0.35g), mp 114-116*. 



5.1 4 (2-Chlorophenyl) (2,5-Dimethyl-4"phenyl-1 H-pyrrol-3-yl)methanone 

30 



a} 1 -(2-Chlorophenyl)-1 .3-butanedione 

35 Boron triflouride was bubbled through a solution at -78* of l-(2-chlorophenyl)ethanone (14.5g, 94mmol) and 
acetic anhydride (20ml) in dichloromethane (200ml) for 1 hour. The mixture was allowed to warm to room 
temperature and left overnight. Sodium acetate (80g) in water (100mi) was added and the mixture heated at 
reflux for 2 hours. The organic layer was separated, washed with water and brine, dried (MgSO*) and the 
solvent evaporated. The residue was heated at 90-100* for 16 hours in saturated aqueous sodium acetate ' 

40 (lOOnnI). The reaction mixture was diluted with water and extracted with ethyl acetate. The organic extract 
was washed with brine, dried (MgSO*) and the solvent exaporated to give the sub-title dione (7.6g). 
M* 196/8; nmr (CDCI3) delta 2.2(s,3H) and 6.04(s.1H). 



45 

b) 3-Amino-1 -(2-chlorophenyl)-2-buten-1 -one 

Ammonia was bubbled through a refluxing solution of the product of step a) (12g. 61mmol) in toluene 
(100ml) containing ammonium acetate (1g) in a Dean-Stark apparatus. After 7 hours, the reaction mixture 
50 was cooled and the resulting solid filtered off to give the sub-title enamine (9.4g) 
M* 195/7; nmr (CDCI3) delta 2.04 (s.3H) and 5.38 (S.1H) 
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TO 



c> (2-Chlorophenyl) i;> 'wiimftth Yl-4-ph9nvl-1H- pYrrol-3-vnmethanone 

The oroduct of step b. (lg. S.lmmol) and 2-nitro-1-phenyl-1 -propane (0.9g. 5.5mmol) were heated at reflux 
for lC n lert butanof ,5m., under nitrogen. The solvent was evaporated and ^^^^^^^^ P-««^ 
<5,romatography on silica (twice) eluting with ethyl acetate/petroleum ether 
Sloromethanlethyl acetate. Crystallisation from 2-propanol gave the title compound (0.l75g). mp 220- 

222*. 



5.15 Methyl M^MH-lmida2oH-vl)t^hflnvlV2.5-dimeth Yi-iH-pvrrole-3^arboxvlat9 

Prepared by the method of Example 5.14c) from methyl 3-amino-2-butenoate and l-(4-(1H-imlda2ol)-l-yl)- 
phenyl)-2-nitro-2-propene. mp 216-218 . 



IS 



20 



25 



Example 6 

6.1 Methyl 2.5-dimethvl-4-(2-pYridinvl)-lH-P Yrrole-3-carboxvlate 

Acetaldehyde (I.Bg. 36.6mmol) in dimethylfomiamide (2ml) was added over 45 minutes to a solution of 

jrroxyetf.yl)-4-meU;yl-^^^^ chloride (0.4g) in dimethytformam.de (lOnJ) at M 

J^^r^ZerAtter 4 5 hours at 80* . ammonium acetate (2.35g. 30.5mmol) was added and the heahng 
rS a fC^her 16 hours. The solvent was evaporated and the residue was dissolved in ethyl acetate 
SS s^raSd sodium bicarbonate. The organic layer was separated, dried (NajSO.) and the solvent wa 
Tvap^S^S^hroXraphy on silica eluting with ch.oroform,.methanol mixtures followed by trituration w.th 
ether gave the title compound (0.95g). mp 156-158 



35 Example 7 

7.1 Methyl g fi-Dimethvl-4-(2-(phenvlmethvl)benzovn-lH-pvrrole-3-carboxylate 



40 



45 



a) Methyl 4-Bromo-2.5-dimethvl-1H-P Yn-ole-3-carboxylate 

A stirred solution of methyl 2.5-dimethyl-lH-pyrrole -3-carboxylate (1.5g. 9.8mmol) '"f <J°';;';^^J 
triethylamine (2.5ml) cooled to 0* C was treated portionwise with pyrid.n.um perbrom.de (3.5g. 10.94 mmol^ 
TLe mfxture was allowed to warm to room temperature and then silica (6g) was added .n one portion and 
Jlen^e mixture evaporated to dryness under reduced pressure (14 mm Hg) -^^^fl^^^l^^^^;;. 
50*). Chromatography on silica eluting with ethyl acetate-hexane mixtures gave tiie sub-title compound 
50 (1.9g). M*231/233. 



M Methyl A.RrnmQ-2.5-dimethvl-l-((2-(trimethvlsilyl) 9thoxv)methyl)-lH-pyrrole-3-carboxYlate 



55 



The oroduct of step a) (2g. 8.62mmol) in tetrahydrofuran (20ml) was added dropwise to a stirred and ice- 
Soledtstension'of sodium hydride (0.3g. l2.5mmol) in tetrahydrofuran (BO-IV After stirnng a^^^^^^^ 
temperature for 45 minutes the resulting pale yellow suspension was ti-eated w.th (2-(tnmethyls.lyl) ethoxy)- 
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methyl chloride (1.7ml, 10.2mmol). After stirring for 2 hours at room temperature the reaction was quenched 
with water (5ml) and evaporated to near dryness. The residue was extracted with chloroform and th 
combined extracts dried (MgSO*) and evaporated. Chromatography of the resulting oil on silica eluting with 
ethyl acetate-hexane mixtures gave the sub-title compound (2.67g). M 361/363. 



c) Methyl 2.5'Dimethvl-4-{2-(phenylmethyl)ben2oylM -((2-{trimethylsilyl)ethoxv)methyl)-1 H -pvrrole-3-carbox' 
ylate 

The product of step b) (1.3g. 3.59mmol) in tetrahydrofuran (20ml) at -78' under nitrogen was treated 
dropwise with n-butyl lithium (2.2ml. 1 .6 M In hexane. 3.56mmol) and the resulting mixture stirred at -78 
for 15 minutes. 2-(Phenylmethyl)benzoyl chloride (1g. 4.34mmol) In tetrahydrofuran (5ml) was rapidly added 
and the mixture evaporated to near dryness and the residue extracted with chloroform. The combined 
extracts were dried (MgSOi) and evaporated. Chromatography of the resulting oil on silica eluted with ethyl 
acetate-hexane mixtures gave the sub-title compound (1 .3g), M 477. 



d) Methyl 2.5-Dimethvl-4-(2-{phenylmethyl)ben2oy l>-1 H-pvrrole-3-carboxylate 

Boron trifluoride etherate (1.5ml. 12.2mmol) was added dropwise to a stirred solution of the product of step 
c) (0.58g. 1.21mmoi) at O' under nitrogen. The mixture was warmed to room temperature, stinred for 2 
hours, then quenched with saturated aqueous sodium bicarbonate (50ml). The resulting mixture was 
extracted with dichloromethane and the combined extracts dried (MgSO*), and evaporated to give a yellow 
gum which dissolved in acetonitrile (30ml), This solution was treated dropwise with 10 drops of trimethyl- 
(phenylmethyl) ammonium hydroxide (Triton B) (40% in methanol) and stin-ed at room temperatur 
overnight. The mixture was carefully evaporated and the residue extracted with chloroform. The combined 
extracts were washed with water, dried (MgS04) and evaporated. Chromatography of the resulting oil on 
silica eluting with ethyl acetate-hexane'mixtures gave the title compound (0.31 g) as a white solid, mp 143- 
144*. 



7.2 Methyl 2.5-Dimethyl-4-(2-phenylben2oyl)-1 H-pyrrole -3-carboxylate 

The method of Compound 7.1 using 2-phenylbenzoyl chloride gave the title compound as a whitel solid, mp 
185-186'. 



7.3 (E)Methyl 5-(2-cyanoethenyl)-2-methvl-4-(2-(phenyl methvl)benzoyl)-1H-pvn-ole-3-carboxylate 



Methyl 5-bromo-2-methvl-4-(2-(Phenylmethyi) benzoy i)-1 -((2-{trimethylsilyl)ethoxy)methy l)-1 H-pvrrole-3- 
carboxylate 

Prepared by the method of Example 7.1b) from the compound of Example 3.4. 



bi Methyl 5-formvi-2-methvl-4-(2-phenvlmethyl)benzoyl) -1-((2-(trimethvlsiivi)6thoxy)methvl)-1H-pyrrole-3- 
carboxyiate 

Prepared by the method of ExampI 7.1c) using methyl formate, nmr delta (CDb) 9.24(2,1 H). 5.85(s,2H). 
3.42(s,3H). 
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5 



W 



15 



P.MPthvl s.(2-cv3nn.th.n Yh.2-aiethvl-^ ':>wnhenvlm thynbenrnvn-IH-pyrrole-a-cartoxylate 

Prepared by the method of Example 7.1d). the Triton B/acetonitrile reaction was left for 3 days to give the 
cyanoetheny I compound, mp 180-181 . 

o ^H.mAth Yi.4.«<2.ohenvlme th Yi)phenvl«hio) .iH-pyrrole-S-carboxylate 
a) h4ethyl 4-iodo-2.5-dimethYi-iH-Dvrrole-3- carboxvlate 

T rtrsr^a^dC^^mi^eS^^^^^ 

r:Ce;S^ri.;:r™ the re^due was chromau^graphed on silica elu«ng with 

emy. acetate/dichloromethane mixtures to give the sub-title icxlo compound (7.7g). 
M* 279; nmr delta (CDCb) 3.82(s.3H). 2.49(s.3H) and 2.20(s.3H). 

h\ n-/9- (phenYlmethvHphenyl) riimethYlthlocarbamate 

c M- h„HriH« in fa'ia of 80% 29mmol) was added to a solution of 2-(phenylmethyl)phenol (5g.27mmol) 
J rffn^JiS ?8Sm?^lft?Tlutes this solution was added dropwise over 10 minutes to a 

IZT:T7Z^^~,. chlonde (3.6g«) in ^^^—^ ' 

suiuuwi. «i / reaction mixture was poured onto water and etnyi acetate, in© 

evaporated to give the sub-title compound (4.9g) as a yellow oil 
, M* 271 ; nmr delta (CDCb) 3.93 (S.2H). 3.44 (S.3H) and 3.1 1 (S.3H). 



S-(2-(phenylmethvl)phenyl) dimethylthio carbamate 

^ ^ * ct«« M /Aeal7mmo» in 2.2'-oxydielhanol (50ml) was heated at 245* for 4 hours. 
S^oSraph; rsi,lT«r«MrofuLpetrole^^ ether (60-80') gave the sub-«.e com- 



M "27?; lim?delta (CDCIo) 4.19 (S.2H). 3.10 (S.3H) and 3.01 (S.3H). 



40 



45 



d) 2-(PhenylmethYl)benzenethiot 

Tu nf «rtao r\ ma i4mmol) methanol (60ml) and 10% aqueous sodium hydroxide (30ml) were 

LL7r?efluxtor 15 ou?s^r^^^^^^^^ -as poured onto ethyl acetate and dilute hydrochloric 

add The dcTair w« separated, dried (MgSO.) and the solvent was evaporated. Chromatography on 
Silica eiuting with hexane gave the sub-title thiol {i.5g). 
Nmr delta (CDCI3) 4,06 (s.2H) and 3.17 (s,lH). 



50 
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e) Bis(2-(phenvlm9thvl)phenyl)disulphide 

The product of step d) (1.0g,5mmo!) was added to a stirred mixture of pyridinium chlorochromate 
(I.OSg.Smmol) and fiorisil (2g) in dtchloromethane (75ml). After 15 minutes, the reaction mixture was filtered 
5 through a short silica column; eluting further with tetrahydrofuran/hexane mixtures. The sub-title disulphide 
(0.96g) was obtained as an oil. 
M* 398: nmr delta (CDCh) 4.14 (s.4H). 



f) Methyl 2.5-dimethyl-4'((2-(pheny Imethy l)phenyl)thio) -1 -((2-(trimethy Isily l)ethoxy)meth vD- 1 H-pvrrole-3'Car- 
boxylate 

Prepared by the method of Example 7.1b) and 7.1c) from the product of Example 7.4a) without Isolation of 
75 the Intermediates and reaction with the product of Example 7,4e). 

M* 467: nmr delta (CDCb) 5.23 (s,2H), 4.20 (s.2H). 3.59 (s.3H). 2.62(s.3H). 2.29 (s.3H) and 0.00 (S.9H). 



20 g2 Methyl 2.5-dlmethyl-4-((2-(phenylmethyl)phenyl)thio) -1 H'pyrrole-3-carboxylate 

Tetra-n-butyl ammonium fluoride (0.7g.2.2mmol) in tetrahydrofuran (20ml) was added to a solution of the 
product of step f) (0.22g. 0.46mmol) in tetrahydrofuran (20ml). After heating at 55* for 5 hours, the reaction 
mixture was poured onto water and ethyl acetate. The organic layer was separated, dried (MgSO*) and th 
25 solvent was evaporated. HPLC eluting with tetrahydrofuran/hexane gave the title sulphide. 
M + 1* 352; nmr delta (CDCI3) 4.20 (s,2H). 3.60 (2.3H). 2.54 (s,3H) and 2.20 (s,3H). 



30 Example 8 

8.1 Methyl 4-(((2-{3.4-dimethoxyphenyl)ethyl)amino) carbonyl)-2.5-dlmethyl-1H-pyrrole'3-carboxylate 



35 



a) Methyl 2,5-dimethvl-4-(trichloroacetyl)-1H-pyrrole-3-carboxytate 
40 Prepared by the method of Compound 1.1. mp 156-158* . 



45 



b) Methyl 4-(((2-(3,4-dimethyoxyphenyl)ethyl)amino) carbon v I va.S-dimethyi-IH-pyrrole-S-carboxy late 

Prepared by reaction of the product of step a) with 2-(3.4-dimethyoxyphenyl)ethylamine. mp 162-164* . 
Compounds 8.2-8.3 were prepared from Compound 8.1a) by methods analogous to that of Compound 8.1b) 
using appropriate amines. 



50 



a2 Methyl 4-(((1H-benzimlda2ol-2*yl)amino)carbonyl)-2,5-dimethyl-lH-pyrrole-3-carboxylat9 hydrochloride 
hydrate 

55 mp 213-215* 
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«^ Mgthy' g 5-dimethvl-4-(((2.(4 rphniinYi^«thYl^amino> carbonvl)-1H-pvrrole-3-carboxylate 

Prepared as the maleate hemihydrate, mp 1 1 1-1 1 3 • 

ftd Mgyyi 2 5-dimethvl-4-(oxo ^^rh°nY'""»«''Y"''"""°> aeetvl>-1H-pvrrole-3-cafboxylate 

a) Ethyl 4-(methQXYcarbonvl)-2.5 -dimethvl-a-oxQ-lH-Dvrrole-3-acetat9 
Prepared by the method of Compound i .1 , mp 1 1 7-1 1 9 . 

K> Meth yl g 5^imethvl-4-(oxo(phenvlm9thvl)amino) acetvl)-lH-pvrrole-3-carboxylate 
Prepared by reaction of the product of step a) with CsHsCH^NHAKCHjh. mp 219-221 * . 

8.5 Methyl 4-(((2-benzothiazQlYl>amlno)carbon vl)-2.S-dimethvl-l H-pvrrole-3-carboxvlate 
a) Monomethyl 9 B-dimathyl-l H-pvrrol e-3.4-dicarboxvlate 

The oroduct of Example 8.1a) (0.7g. 2.34mmol) was heated at reflux for 3 hours in tetrahydrofuran (1 5ml). 
30 me hSS (5m° a^d^o'dium h droxL solution (2.5ml of 1M). The solvent was evaporated after aa ..a.on 
and then the solid dried by azeotropic distillation with benzene to give the sub-title aod. M * 1 198. nmr 
delta (DsDMSO) 3.78(s.3H). 2.33(s,3H) and 2.30(s.3H). 



20 



25 



35 



b) Methyl 4-(((2-benzothiazolvl)aminotearbonvl)-2.5 -dimethvl-1 H-pyrrole-3-carboxylat9 



Phosphoois pentachloride (0.52g, 2.5mmoi) was added to a stirred suspension of t^e product of step a) 
(0.59. 2.5mmol) in dichloromethane (30ml). After 30 minutes, the solujon was J"^ 
40 zothiazolamine (0.76g. Smmol). 4.dimethylaminopyridine (0.03g) and aceton.tnle (20ml) were added to the 
fiS rarAfter 24 hours, the solvent was evaporated and the residue dissolved in ethyl ace ate and saturated 
Sum bicarbonate. The organic layer was separated, dried (MgSOO and 

Chromatography on silica eluting with dichloromethane/ethyl acetate gave the title compound (0.25g) 
mp>250*. 



45 

Example 9 

so 



K/ipthyi d.(3.4-dihvdro-6.7-dimethoxv-1-isoquino linvl)-2.5-dimethYi-i H-pyrroie-S-carboxylate 
Prepared from Compound 8.1 by treatment with phosphorous oxychloride and acetonitrile. mp 258-259* . 



55 
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9.2 Methyl 4-(5-anthracenyl)-2-formyi-5-m9thyh1 H-pyrrole-S-carboxylate 
Obtained as a by-product in the preparation of Compound 3.12. mp 244* (dec). 

5 

9.3 IVIethyi 4-(5'anthracenyl)-5-formyl-2-methyl-1H-pyn'Ole-3-carboxyiate 
Obtained as a by-product in the preparation of Compound 3.11, mp>280' . 

TO 

9.4 Methyl 4-{1 1 H-diben2(b.e)azepin-6-yl)-5-methyl-1H-pyrroie'3-carboxylate 

rs 

a) Methyl 4-(2-((2'nitrophenyl)methyl)ben2oyi)-5-methyt-1 H-pyrrol9-3-carboxylate 
Prepared by the method of Example 1.1 M*378, 

20 

b) Methyl 4'(1 1H-diben2(b.e)a2epin-6-yl)-5-methyl-1H-pyrrole-3-carboxylate 

25 Prepared by hydrogenation of the product of step a), by the method of Example 12, mp 239-240* . 

9.5 (!) Methyl 2.5-dimethyl-4-(2,3.4,5-tetrahydro-1H-ben2azepin-2-yl)-1H-pyrrole-3-carboxylate 

30 

(ii) Methyl 2.5-dimethyl-4-(4.5-dihvdro-3H-ben2a2epin-2-vl)-1 H-pyrrole-3-carboxylate 

35 

a) Methyl 4-(1 -oxo-4-(2-nitrophenyl)butyi)-2.5-dimethyl-1 H-pyrrole-3-carboxy late 

Prepared by the method of Compound 1.1; nmr delta (CDCI3) 378 (s,3H), 2.41 {s,3H) and 2.24 (s,3H). 

40 

b) (i) Methyl 2.5-dimethy(-4-(2,3.4,5-tetrahydro-1H-ben2a2epin-2-ylrlH-pyrrole-3-carboxylate 

45 

(ii) Methyl 2.5-dimethyl-4-(4,5-dihydro-3H-benza2epin-2-yl)-1 H-pyrrole-3-carboxylate 

Obtained as a mixture by hydrogenation over Pt02 of the product of step a), by the method of Example 12, 
so mp (I) 1 64-1 65 * , (ii) 226-227 * . 

9.6 Methyl 4-(3.4-dihvdro-1 -isoquinotinyl))-2,5'dimethyl-1 H-pyrroie-3-carboxylate 

55 
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Meth yl 2.5-dimethY >-^'^wP^.^boxvethvl)hen70vl)-lH.pYrrole-3-carboxYlate 

^ , .= ? 10 (2a 6 08mmol) was hydrogenated at 3 atmospheres .r. methanol for 16 

~st was Lred ^d t.e solvent was evaporated to g,ve the 
acidS. nmr delta (D,DMSO) 1l.51(brs.lH). 2.83(t,2H). 2.44(t.2H). 

nnll^ M-- -^■^^cth y.t.v.ethcxv^carbonyl) ,^inn)ntt,YO hon.oY.)-? S^lmethYMH-pyrrole-S-car. 
boxyiate 

Oipbenylphosphory. azide (l.6g. 5.9.mo,) was ^^^J^ ^^^^^^^^Z'^^ t X^i^ 1°^^°^ 
and triethylamlne (0.7g. 6.9mniol) in t-''"tf"°' eMrwrethyl Tc^te/petroleum ether (60- 

rr;)l!n,^?de.a(CDC.3) 3.24(s.3H). 2.43(s.3H). 2.35(s.3H) and 1.40(s.9H). 
Meth yl 4-(3.4^ihYHm.i^soauinolinvl) > -^ fwl.methv|.1H-Pvrrole-3<arbOXYlate 

eluting with chloroform/methanol gave the title compound {0.04g). mp 138 (dec). 



Methyl 2.5-dimethy..4-(^ch.oroacetylHH-pyr^^^^^^^^ 

zeneethanamine (1g. 7.3mmol) were heated a 110 (3"^'' , separated, dried 

o^ixture was dissolved in e*y'acetate -d dHut^^^^^^^^ 
35 (Na.SO.) and the 2 hours at room temperature, the 

40 title compound (0.6g), mp 165-168 - 



45 



50 



Prepared by the method of Example 9.7. 
mp (S) 153-154*. (R) 135-136'. 



QQ Methyl p fi-dimethvl-4-(2-quin QnnYlVlH-ovfrole-3-carboxylate 



55 
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a) Methyl 2.5-dimethyM-(3-<2-nitrophenvl)-Voxo-2-Dropenyl)-1 H-pyrrole-a-carboxyiate 

Prepared by the method of Example 1,1. 

Nmr delta(CDCl3) 3.63(s.3H). 2.37(s.3H). and 2.24(s,3H). 



b) Methyl 2.5-dimethyi-4-(3-(2-nltrophenyl)-1-oxopropyl)-1 H-pyrrole-S-carboxylate 

10 Tributyltin hydride {2ml) was added dropwise to a solution of the product of step a) (1.5g. 4.6mmol) and 
tetrakistriphenylphosphine palladium (0) (catalytic) in tetrahydrofuran {50ml). After 4 hours, more tributyltin 
hydride (1ml) was added and the mixture stirred for 16 hours. The reaction mixture was added to water and 
ethyl acetate. The organic layer was separated, dried (MgSO*) and the solvent was evaporated. Chromatog- 
raphy on silica eiuting with ethyl acetate/hexare gave the sub-title compound (l.5g). 

;5 M* 330: nmr delta {CDCIa) 3.75(s,3H). 3.25{t,2H). 3.12(t.2H. 



20 



25 



30 



c) Methyl 2.5-dimethyl'4-{2-qulnoiinyl)-1H-pyrrole-3-carboxylate 

The product of step b) was hydrogenated at 4 atmospheres in acetic acid {400ml) over 10% palladium on 
carbon for 16 hours. The catalyst was filtered off, the solvent was evaporated and the residue was 
chromatograhed on silica eiuting with ethyl acetate/hexane to give the title compound {0.1 7g), mp 210- 
211*. 



9.10 Methyl 2.5-dimethyl-4-(2-phenyMH-imida2ol-4-yl)-1H- pvn-ole-3-carboxylate 



a) Methyl 4-(chloroacetyl)-2.5-dimethyl-1H'pyrrole-3-carboxylate 

Prepared by the hnethod of Example 1.1. 
35 M* 229/231; nmr delta (CDCI3) 4.55(s.2H), 3.84(2,3H). 



40 



b) Methyl 2,5-dimethyl-4-(2-phenyl-1 H-imidazol'4-ylV1 H-pyrrole-3-carboxylate 



Methyl 4-{chioroacetyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate (0.5g. 2mmol), benzamidine hydrochloride 
(0.38g. 2mmol) and sodium bicarbonate (0.36g. 4mmol) were heated at reflux in acetonitrile {20ml) for 1.5 
days. The reaction mixture was poured onto dilute hydrochloric acid and ethyl acetate. The aqueous layer 
was separated, basified with sodium bicarbonate and extracted with ethyl acetate. The organic extract was 
45 washed with brine, dried (MgSO*) and the solvent was evaporated. Chromatography on silica eiuting with 
dichloromethane/methanol followed by trituration with ether gave the title compound {0.26g). mp 233-234 . 



50 Example 10 



10.1 Methyl 4-((imino(phenvlamino)methyl)amino) cariDonyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate hjj 
55 chloride 



35 
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A> Mftth yl iM(cvanoamino)carbonYn-2.5-dimeth Yl-iH-pYrrole-3-cafboxylate 
Prepared by the reaction of Compound 8.1a) with sodium cyanamide, M* 221. 

s 

M^>.... ^/,i,..nnrph.n Ylamino>m9thvnamino) >>o^»n y.|.p f^imatt^vl-IH-ovrrole-a-cart^oxYlate hydrgchio: 
ride 

,0 The product of step a) (1g. 4.5mmol) and aniline (5ml) were heated at nO* for 4 hours. Excess aniline was 
IvapS^Stei Trituration w?h ether and recrystalHsation from acetonitrite/methanol gave the t-tle compound 
reeTrTiXd^ochloride salt was prepared and crystallised from methanol/ethylacetate (0.39g). mp 



»5 



20 



228 (dec). 



Example 11 



11 1 i-MethYlBthvl. 2.S-DimethYl-4-(2-fDhenvlmethyl) benzovn-lH-pvrrole-3-carboxylate 

Phosphorous pentachloride (0.3l5g. I.Smmol) was added to a stirred suspension of 2.5-dimethyl-M2- 
(phenylmethyl) benzoyl)-1H-pyrrole-3<arboxylic acid (0.5g. I .Smmol) .n d.chloromethane (80ml)^ After 1 
2S hour Tproianol (imO was added and then after a further 2 hours the reacfon was quenched w.^ 
poJssium carbonate (2g) in water (50m.). After 2 hours °' ;;°~:%^'^7f Jj!, 
seoarated washed with sodium carbonate solution, water and bnne. dned (MgSO») and the solvent 
va^rated. Sromatography on silica eluting with ethylacetate/hexane '°"<'-J rechroma^^^^^^ 
eluong with tetrahydrofuran/hexane and trituration with ether gave the title compound (0.34g). mp 112-113 . 



30 
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50 



11 P P-Methox Yethvl 2.5-DimethYl-4-(2-(phenvlmethyl) benzoyl)-lH-p Yrrole-3-carboxylate 

Phosphorous pentachloride (0.2g. immol) was added to a suspension of 2.5-;iJ;"ethyl-^^^^^^^^ 
benzoyl) -1 H-pyrrole.3-carboxylic acid (0.33g. immol) in dichloromethane (40ml). After 45 minutes. 2- 
mToxyethanol (0.075g. immol) was added. After 16 hours, potassium c-bonate (Ig 'n 20m. wate^ was 
added with vigorous stirring. After 3 hours, the organic layer was separated, dned (MgSOO and the solvent 
wrtaporated. Chromatography on silica eluting with tetrahydrofuran/hexane followed by crystallisation 
from ether/hoxane gave the title ester (0.21 5g). mp 106-107 . . ^ . „ 

Compounds 11.3-11.9 were prepared from appropriate starting materials by methods analogous to those 
used in the preparation of Compounds 11.1 and 11.2. 



11.3 Cvclopropvlmethyl ^''-"•■"'"♦''Y'"^'=>-^p^'^"Y"^«^'^v'> benzovl)-1H-pvrrole-3-carboxYlate 
Obtained as an oil. M* 387; nmr delta (CDCb) 2.11 (s,3H). 2.43 (s.3H). 4.30 (s.2H). 

11.4 P-Chiofoethvl 2.5-Dimethvl-4-(2-(phenvlmethvl)benzoyl) -iH-pvrrole-3-carboxYlate 
mp 77-78* . 



55 
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11.5 2,2.2-Trifluoroethyl 2.5-Dimethyl'4*<2-(phenvlm thyl) benzoyl-IH-pyrrole-S-carboxylate 



mp 136-137*. 



5 



1 1 .6 S-Methyl 2.5-Dinnethyl-4-(2'(phenylmethvl)b9nzoyi)-1 H'pvrrole-3-carbothioate 

Phosphorous pentachloride (0.37g. I.Smmol) was added with stirring to 2.5-dimethyi-4-(2-(phenylmethyi) 
70 benzoyl)-! H-pyrroie-3-carboxylic acid (0.6g. I.Smmol) in dichloromethane (lOml). After 30 minutes, 
methanethiol gas was bubbled through the solution for 20 minutes. Potassium carbonate (2g) and water 
(50ml) were added and the mixture stirred for 2 hours. The organic layer was separated, washed with water 
and brine, dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting with 
tetrahydrofuran/hexane gave the title compound (0.4g). mp 178-179 . 

75 



1 1 .7 Cvclopentyl 4-(2-Chlorobenzoyl)-2.5-dlmethyl-1H-pvnrole-3-carboxylate 
20 mp 99-100* . 



1 1 .8 2-(Dtmethylamino)ethyl 4-(2-Chloroben2oyl)-2.5-dimethyl-1 H-pyrrole-3'Carboxylate 

25 

mp 174-176*. 



00 (2-Methoxy-2-oxoethyl) 2.5-dimethyl-4-(2-phenyl methyl)benzoyi)-1H-pyrrole-3'Carboxylate 
mp 114-115*. 



35 

1 1.KPhenyimethyl 4-(methoxvcarbonyl)-2.5-dimethyl-a -oxo-1H-pyrrole-3-acetate 



40 a) 4-(Methoxvcarbonyl)-2,5-dlmethyl-a-oxo-1H-pyn-ole-3-acetic acid 

Prepared by the method of Example 13.3 using aqueous sodium hydroxide from the compound of Example 
8.4a). M* 226; nmr delta(CDCl3) 3.61 (s.3H). 2.33(s,3H) and- 2.30(s.3H). 

45 

b) Phenylmethyl (4-methoxycarbonyl)-2,5-dimethyl-a -oxo-IH-pyn-ole-S-acetate 

Benzyl bromide (0,37g, 2.2mmol) was added to a stirred solution of the compound of step a) (0.45g, 2 
50 mmol) and potassium carbonate (0.3g, 2.2mmol) in dimethylformamide (5mi). After stirring for 16 hours, 
ethyl acetate and dilute hydrochloric acid were added. The organic layer was separated, washed with water, 
saturated sodium bicarbonate and brine, dried (Na2S04) and the solvent was evaporated. Semi-prep HPLC 
eluting with dichloromethane/ethylacetale followed by chromatography on silica eluting with ether gave the 
product as a yellow oil (0.29g) 
55 315: nmr delta (CDCIa) 5.26{s.2H). 3.59(s.3H), 2.42(s,3H) and 2.36(s,3H). 
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Example 12 



to 



ts 
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10 1 Meth yl A.<2.»4-Aminoohenvl)methv»ben20vl)-2 -S.dimethvl-lH-pyrrole-3-carboxylate 

Methyl 2 5-dim9thyl-4.(2-<(4-nitrophenyl)methyl) benzoyO-lH-pyrrole-a^arboxylate (0.7g. l.Smmol) was hy- 
drS^ed at l aJnosphere in dloxan/methanol (200ml of 5:1) over PtO, (30mg) for 18 hours The so vent 
was' evapor^ld and the residue purified by chromatography on silica eluting wi^ ethyl acetate/petroleum 
ether (60-80* ) mixtures. Trituration with hexane/ether gave the title compound (0.42g). mp 171-173 . 
Smpounls 12.2 and 12.3 were prepared from appropriate starting materials by methods analogous to that 
used in the preparation of Compound 12.1 



19 9 Mflth yi 4./2-(3-Aminobenzovnbenzovl)-2.5-d im6thvl-lH-pvrrole-3-carboxylate 
mp 229-230* . 

12.3 Methyl 4-(2-<4-AminophenQXY)bBnzovlV2.5- dimethvl-l H-pvrrole-3-carboxylate 
M* 364: nmr (CDCb) delta 2.23 (s,3H). 2.36 (s.3H). 3.23 (S.3H) 



25 



12.4 Methyl 2-Amino-4-(2-chlQrobenzovl)-5 -Methvl-1 H-pvrrole-3-carboxvlate 

30 Methyl 4-(2.chlorobenzoyl)-5-methyl-2-((4-nitrophenyl) azo)-1 H-pyrrole-3-carboxylate (0.2g. 0.47mmol) was 
hydVogenated at 1 atmosphere in ethanol (10ml) over 10% palladium on carbon for 18 hours. The reaction 
mixture was filtered, the solvent evaporated and the residue chromatographed .n s.l.ca elufng with 
tetrahydrofuraapetroleum ether (60-80 * ) to give the title compound (O.lg). mp 207-208 . 
Compounds 12.5 and 12.6 were prepared from appropriate starting materials by methods analogous to that 

35 used in the preparation of Compound 1 2.4. 



1 2.5 Methyl 2-amino-5-methvl-4-(2-(phenvl methvnbenzovn-l H-pvrrole-3-carboxylate 

40 

mp 214-215* (dec). 



45 1 2.6 Methyl 5.amino-2-methvl-4-(2-(ohenvlmethyl)b Bn20vn-1 H-pvrrole-3-carboxylate 
mp 202-203* (dec). 



so 

Example 13 
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13.1 2.5-Dimethyl-4-{2-{phenvlm9thvl)benzovl)-1H-pyrrol -3-carboxylic acid 

Boron trichloride (12ml of 1M In dichloromethane, 12mmol) was added to a solution at -20* of methyl 2,5- 
dimethyl-4-(2-phenylmethyl)ben2oyl)-1H-pynrole-3-carboxylate (3.1g. 9mmoi) in dichloromethane (150ml). 
5 After 4 days at room temperature, the reaction was quenched with methanol (5ml) and then ethyl acetate 
and water were added. The organic extract was washed with water and extracted with 3% sodium hydroxide 
solution. The aqueous extract was acidified with hydrochloric acid and the title acid (1 .4g) was filtered off 
and dried in vacuo, mp 234-236 ' . 

Compound 13.2 was prepared from the appropriate starting material using a method analogous to that used 
TO in the preparation of Compound 13.1. 
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13.2 5-Ethvl-2-methyl-4-(2-(phenyimethyl)ben2oyi)-1 H-pvn-ole-3-carboxylic acid 
M + r 348; nmr delta (CDCb) 0.99 {t,3H). 2.38 (s'.3H). 4.10 (s.2H). 



20 ]33 Carboxymethyl 2.5-dimethyl-4-(2'(phenylmethyl) benzoyl))-1 H-pyrrole-3-carboxylate 

Water (5ml) was added over 2 hours to a mixture of the compound of Example 11.9 (0.6g, 1.5mmol) and 
potassium carbonate (1g) in methanol (30ml). After 4 hours, water and ethyl acetate were added. The 
aqueous layer was separated, acidified with dilute hydrochloric acid and the resulting precipitate filtered off. 
25 After drying over P205. the title compound (0.43g) was obtained, mp 80-90* . 



1 3.4 4-{2-(Phenvlmethvl)ben2oy l)-3-methoxycarbonvl-5-methvi-1 H-pyrrole-2-acetic acid 
Prepared by the method of Example 13.3, mp 180-181 * 



35 13.5 E-Methyl 5-(2-carboxvethenyl)-2-methyl-4-(2'(phenvimethvl)benzQyi)-1 H-pyrroie-3-carboxylate 
Prepared by the metiiod of Example 13.3 using aqueous sodium hydroxide at reflux, mp 202* (dec). 



1 3.6 4'(2-Methoxy carbonyl)ben2Qyi)-2.5-dimethyl-1 H-pyrrole-3-carboxylic acid 



Prepared by the method of Example 13.3 on. the compound- of Example 1.15 using aqueous lithium 
hydroxide In tetrahydrofuran at room temperature; M*301, nmr delta (CDCI3) 3.27 (s.3H), 2.37 (s,3H) and 
45 2.25 (s,3H). 



50 



Example 14 



14.1 Methyl 4-(2-Ben2oylbenzoyO-2.5-dimethyl-1 H-pyrrole'3-carboxylate 



55 Water (20ml) was added to a solution of methyl 4-(2-{3-aminobenzoyl)benzoyl)-2.5-dim9thy!-1H-pyrrole-3- 
carboxylate (0.67g. 1.8mmol) in m thanol (20ml) containing cone, hydrochloric acid (0.2ml). The methanol 
was evaporated in vacuo and the aqueous suspension was diluted down with water (10ml) and cone, 
hydrochloric acid (0.6ml). The suspension was cooled to 5* and a solution of sodium nitrite (0.1 35g. 
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1 95mmol) in water (2ml) was added. After 15 minutes, hypophosphorous acid (20ml. 50%) was added 
Ifter sl ing tor 16 hours the solid was filtered off and washed with water. The solid was dissolved m ethyl 
acetate and the water separated. The organic layer was dried (Na^SOO and the solvent was evaporated. 
SromatSraphy on s.lica eluting with ethyl acetate. petroleum ether (BO-SO' ) followed by rechromatography 
5 eluting with ether gave the title compound as a colourless foam (0.39g). 
M* 361 : nmr delta (CDCI3) 3.17 (s.3H). 2.35 (s,3H). 1 .74 (s.3H). 

Compounds 14.2-14.4 were prepared from appropriate starting materials by methods analogous to that used 
in the preparation of Compound 14.1. 

10 

1 4.2 Methyl 2.5-Dimethyi-4-f2-Dhenoxvbe nzovi)-1 H-pvn-ole-3-carboxvlate 

Obtained as an oil. 349: nmr delta (CDCia) 8.23 (br s.1H). 3.26 (s.3H). 2.39 (s.3H). 2.04 (s,3H). 

14.3 Methyl 5>Methvl-4-(2>fphenvimethvl)ben20yl)-1 H>py rrole-3-carboxylate 

20 

a) Methyl 5-methvl-4-{2-((2 and 4-nitroDhenyl)methyl) ben20vlVlH-pyrrole-3-carboxylate 

Prepared by the method of Compound 1.2 using methyl 5.methyl-1H-pyrrole.3-carboxylate. Obtained as a 
25 mixture of isomers. M 378. 
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b) Methyl 4-^2-((4>aminophenyl^methvl)benzov l>-1 H-Dvrrole-3-carboxyiate 

Prepared by the method of Compound 12.1. M^ 348: nmr (CDCI3, delta 2.13(s.3H). 3.32(s.3H). 4.l6(s,2H), 



35 Mgthyl 5-methYl-4-{2-(phenvlmethvnbenzoyl)- 1 H-pyrrole'S-carboxylate 
mp 128-129*. 
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4.4 Methyl 2.5-dimethyl-4-(1-oxo-4-phenylbutyl)-1 H-pyrr ole-3-carboxyiate 



45 a) Methyl 2.5-dimethvl-4-(l -oxo-4-(nitrophenvl)butvl)-l H-p yrrole-S-carboxylate 

Prepared by the method of Compound 1.1; nmr delta {CDCI3) 3.77 (s.3H), 2.41 (s,3H) and 2.24 (s.3H). 
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b) Methyl 2.5-dimethvl-4-(1-oxo-4-(aminQphenvl)butyi)- l H-pvrrole-3-carboxylate 

Prepared from the product of step a) by the method of Compound 12.1; M^314. nmr delta (CDCI3) 3.73 
(s,3H). 2.36 (s,3H) and 2.15 (S.3H). 



55 
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c) Methyl 2.5"dim9thyl-4-(1'Oxo-4-phenylbutyl)-1H-pyrrol9-3-carboxylate 
mp 72-74* . 

Example 15 

15.1 i) Methyl 5-((Acetyloxv)methyl)-2'methyl-4-(2-(ph9nylmethvl)benzoyl)-1H-pyrrol9-3-<:arbox 



75 li) Methyl 2-{(Acetyloxy)methyl)-5-methyl-4-(2'(phenylmethyi)b9nzovl)-l H-pyrrole-3-cafboxylate 

Methyl 2.5-dimethyl-4-(2-(phenyimethyl)benzoyl)-1 H-pyrrole-3-carboxylato (2.0g. 5.8mmol) and lead 
tetraacetate (3.2g, 7.2mmol) were heated at 50* in acetic acid (25ml) for 24 hours. The solvent was 
evaporated and the residue purified by HPLC on silica (multiple fractionation) eluting with ethyl 
20 acetate/hexane. Pure 5-((acetyloxy)methyi) was obtained (0.075g) by trituration with ether/hexane. mp 90- 
1 * . The 2-((acetyloxy)methyl) isomer was obtained contaminated with the 5-isomer. 
M + r 408; nmr delta (CDCI3) 2.09 (s,3H). 2.17 (s,3H). 3.21 (s,3H), 4.28 {s.2H). 5.28 {s,2H). 



25 

Example 16 

30 16J_ i) Methyl 5-(Hydroxymethyl)-2-methvl-4'(2-(phenylmethyl)benzoyl)-1H-pvnrole-3-carboxylate 



ii) Methyl 2'(Hydroxymethyl)-5-methyl-4-(2-(phenvlmethyl)benzoyl)'1 H-pyrrole-3-carboxy late 



To a 3:2 mixture of 5- and 2-(acetyIoxy)methyi isomers from Example 15.1 (0.95g, 2.3mmol) In dich- 
loromethane (50ml) at 0* was added boron tribromlde in dichloromethane (3.1ml of 0.2g/ml). After 30 
minutes at room temperature, methanol (5mt) was added and then the solvent was evaporated. Ethyl 
acetate was added and this solution was washed with dilute hydrochloric acid, water and brine, dried 
40 (MgS04.) and the solvent was evaporated. Chromatography on silica eluting with ethyl 
acetate/dichloromethane gave the two pure isomers. 

2-{hydroxymethyl) : oil, M* 363; nmr delta (CDCI3) 1.45 (s.3H). 3.51 (s,3H), 4.02 (s.2H), 4.90 (s,2H). 
5-(hydroxymethyl) : mp 164-165* (methanol). - - - 



Example 17 
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1 7.1 Methyl 4-(5-(Ac9tylam I no)-2'Chlorobenzoyl)-2.5-di methyl- 1 H-pyrrole-3-carboxylate 

Methyl 4-(5-amino-2-chlorobenzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate (1.36g. 4.4mmol) was heated at 
45' for 3 hours in acetic anhydride (40ml). The reaction mixture was evaporated to dryness and the residue 
55 dissolved in ethyl acetate and water. The organic extract was dried (MgSO*) and the solvent evaporated. 
Chromatography on silica eluting with methanol/dichloromethane followed by crystallisation from acetonitrile 
gave the title compound (0.7g). mp 232-233*. 
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E„„ ,0.33,. 3.™,, .as ^« » ^,^1:;^;^^^:!^ 

the mixture stirred at room temperature for 16 "^O"^: J^f ^^J"" J,^ (MqSOO and the solvent was 
from ethyl acetate gave the title compound (0.045g). mp 18S . 



^ M^y. ^..w^.thnx Ycarbonvnbp n.n Yn-2.5-dimethYl -iH-pynroie-a-carboxamide 
15 Prepared by the method of Compound 17.2, mp 180 . 
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Example 18 

K...,^,. ^ ^9.nh.nm.5.fmethvlthio)bP r,^«vlV2.5-dimethvl-l H-pyrrole-3-carbOKylate 

Methvl 4.(5-aminn.Pw.hlorobenzovn- ^ s.dimethvHH.ovrrole-3-carboxylate 
Prepared by the method of Example 9. mp 170-172 



30 



>..^^.. ^,o..h.n.n.s.^methvlthio)b <>n.»ylV2.5Kiimethvl-1H-pyrrole-3H:arboxylate 
eZ^acetate (dichloromethane). Trituration with ether gave the ftle compound (0.2g). mp 153-154 . 



40 

Example 19 



45 m ill - fh!^--Y' ■^•»HvHroxvimino^met h Y'^-^-.^.^thv..4W2.(ohenvlme.hvl)henzoyl)-1^ 



50 



boxylate 
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19.2 (E)Methyi 5*(((aminocarbonyl)hydra2ono)methyl)-2-methyl-4-(2-(phenylm9thyl)ben2oyl)-1H^ 
carboxylate 

Methyl 5-formyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate (0.075g. 0.2mmoi)» semicar- 
bazide hydrochloride (0.025g) and sodium acetate {0.225g) were heated at reflux for 4 hours In ethanol 
(7ml) and water (1mi). The solvent was evaporated and the r sidue dissolved in ethyl acetate and water. 
The organic layer was separated, dried (MgSOi) and the solvent was evaporated. Chromatography on silica 
eluting with dichioromethane/ethyl acetate followed by trituration with ether gave the title compound 
(0,055g). mp 205-6* (dec). 



19.3 Methyl 2,5-dlmethyl-4-(((phenylmethylene)hydrazino carbonyl)-1H-pyrrole-3-carboxylate 



a) Methyl 4'{hydrazinocarbonyl)'2.5-dimethyl'1H-pyrrole -3-carboxylat9 
Prepared by the method of Example 8. M*211. 



b) Methyl 2,5-dimethyl-4-(((phenylmethylene)hydrazino) carbonyl-1H-pyrrole-3-carboxylate 

The product of step a) (1.06g, 5mmol) in methanol (25ml) was heated with benzaldehyde (1ml). After 16 
hours the product was filtered off (0.95g), mp 231-5* . 



Example 20 ' 



20.1 Methyl 2,5"Dimethyl-4-(2-(phenylsulphinyl)benzoyi)-1 H-pyn^ole-3-carboxylate 

3-Chlorobenzeneperoxoic acid (0.62g, 3.6mmol) in chloroform (10ml) was added dropwise to a solution at 
0* of methyl 2,5-dimethyl-4-(2-(phenylthio)ben2oyl)-1H-pyrrole-3-carboxylate (1g, 2.7mmol) In chloroform 
(50ml). After 1 hour, saturated sodium bicarbonate was added. The organic layer was separated, dried 
(Na2S0*) and the solvent was evaporated. Chromatography on silica eluting with ethyl acetate followed by 
crystallization from ethyl acetate gave the title sulphoxide (0.76g). mp 190-191 * . 



20.2 Methyl 2.5-Dimethyl-4*(2-(phenylsulphonyl)ben2oyl)-1 H-pyrrole-3-carboxylate 

3-Chlorobenzeneperoxoic acid (1.4g, Simmol) in chloroform (20ml) was added with stirring to a solution of 
methyl 2.5-dlmethyl-4-(2-(phenylthio)benzoyl) -1 H-pyrrole-3-carboxylate (1g, 27mmol) In chloroform (50mi). 
After 16 hours, saturated sodium bicarbonate was added. The organic layer was separated, dried (Na2S04) 
and the solvent was evaporated. Chromatography on silica eluting with chloroform/ethyl acetate mixtures 
followed by crystallization from ether/petroleum ether (60-80* ) gave the sulphone (0.6g). mp 197-199* . 
Compounds 20.3-20.12 were prepared from appropriate starting materials by methods analogous to those 
used in the preparation of Compounds 20.1 and 20.2. 
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-jn nmliiil 1 f" y.^.o.rnathYi.fi-^mathvl sulphlnvD-IH-pyrrole-a-carboxYlate 

mp 152-153*. 

:n 1 nnthyl 1 r^^'-—-Y'-^-'^<''*'f'-^'^^^''^ sulphonyiyiH-pyrrole-S-carboxylate 
mp 217-218'. 



10 



/o.rh.nrn phenvh (2.5.DimethY '-^^mathvlsulphinvlV1 H-pyrrol-S-YDmethanone 
75 mp 173-174* (dec). 

or^« ,o.rh.nrn ph^nvn (a-S-Dimethy i-^-^mathvlsulphonvD-l H.pvrrol-3-yl)methanone 

20 

mp 213-215*. 

25 ^jTjlUUr'^r^--^^^^^^^^^ benzoviVlH-pYrrole-3-carboxYlate 
mp 185-186*. 
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^ M^y. 9 ^,nim^th Yl-4-(2-((phenvlmethvnsulphonyl) hRn70Yi)-iH-p Yrrole-3-carboxytate 
mp 202-203*- 

on^K^. A-^P-nhlcm-5-(methvisulph inYllben20vl)-2.5-dimethvh1H-pYrrole^ 
mp 158-160*. 
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^inM..hyi 4-(2.ChlQro.5-(methvl « ..lt>honvl^benzovl)-2,5-dim9thyMH-pYrrole-3-ca^^^^ 
45 mp 184-185*. 

20.11 M»thvl 5.Ethvl-2-me>''Y'-^/^-^^r'^""Y'"^«*>'^'^S""'"^'^'^^"'°y'^^"-Py"°'^^'''^'''°^y'^^ 
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M_thyi 5,6thYl-2-methvl-4-(2-aphenvlmethvithio) benzoyiyiH-pYr role-S-carboxylate 
55 Prepared by the method of Example 1 . 
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b) Methyl 5-ethyl-2-methvl-4-(2-(phenyimethyl) sulfinyl) benzoyl)- lH-pyrrole-3-carboxylat9 
Prepared using thej(Coduct of step a), mp 98-99* . 



20.12 Methyl 2.5-dimethyl-4-((2-(ph9nylmethyOphenyl) sulphinyl)-1H-pyrrole-3-carboxylate 
mp 141-142* 

Claims 

1. A compound of formula I, 




T 



wherein 

Ri represents -Rn. -NHRn or -NHCOORu In which Rn is hydrogen or alkyi Ct-s. 
Ra and Rs, which may be the same or different, represent 

hydrogen. -R21. -OH, -ORai, -NR22R23. halogen, -CN. -NO2. -S(0)qR2». -N = NR2+, -COOR22, -CH = R25. 
phenyl or pyridyl. 

in which R21 is alkyI or alkenyl Ci-s optionally interrupted by O or S and optionally substituted by -OH. 

halogen. -CN, -NO2. -NR22R23. -COOR22. phenyl or -OOCR26. 

R22 and R23, which may be the same or different, are hydrogen or alkyI Ci -s. 

R24 is phenyl optionally substituted by -NO2, 

R2S is =0. =CHCN, =NOHor =NNHG0NH2. 

R26 is alkyI Ct-e. and 

q is 0, 1 or 2. 

G2 represents a chain -(CH2)z(W)y-, in which, 
W represents C = 0, S(0)q or C = NR4o. 

in which R4.0 is hydrogen. -OH. cycloalkyi Cs-a or alkyI Ct-e optionally substituted by phenyl, 
y is 0. 1 or. provided W is C = 0. 2, 
z is 0. 1 , 2 or 3, and 

up to two of the methylene segments in the chain {CH2)z are optionally replaced by -NH- and one segment 
Is optionally replaced by -0- or -(C = NR*o)-. and the chain Is optionally unsaturated and optionally 
substituted by alkyI Ci-e or alkoxy Ci -c, 

A is a 5- or 6-membered ring or a bicycllc or tricyclic fused ring system, A being optionally substituted by 
one or more of halogen, -OH. -NO2. -NR43R45. -COOR43. -S(0)qR4*. -CONR+sRis. -NHCOR^s. alkyI, 
alkylene or alkoxy Ci-s optionally substituted by halogen, phenyl, -COOR43 or -NR43R45. or a group D-G3-. 
in which 

R43 and R45, which may be the same or different, are hydrogen or alky I Ci-e. 
R44 is alkyI Ci-g, 

G3 is a single bond, -NH-, -0-. -GO-, -OCH2-. -0-CO-, -S(0)q-, (CH2)p-, -CH2S(0)q-, -CO-S-. -S02-0- or 
CH2NH-, in which p Is 1.2 or 3. and 

D represents a 5- or 6-membered ring optionally substituted by -OH, halogen. -NO2, -NR43R*5, alkyl Ci-c. 
alkoxy Ci-s or-SCH2C€H5, and 

R3 represents hydrog n, -S(0)qR3i. -NO2. -CN. -halogen. -CH2NR32R33. -(CO)rR34 or an aryl group, in 
which 

R31 is alkyl Ci-e, 
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TO 



R32 and R33. which may be the same or different, are hydrogen, alkyi C,-* optionally substituted by 
phenyl, or phenyl optionally substituted by halogen or trihalomethyl, 
r is 1 or 2. 

R« is hvdroqen. -NR32R33. alkyI C- -«. -OH, -OR35 or -SRss. , „ , r> 

R,; is cycSkyI C3-3 or alkyI C-s optionally substituted by alkoxy C,-,. halogen. -OH. cycloalkyi C3-,. 
-NR32R33 or-COOR3s.and mu rr^ 

Rjs is hydrogen or alkyI 0.-«. or R3 and R2 together form a chain -N = CH-NH-CQ-. 

S?Sf RlTepresents hydrogen, then A is substituted by D-G3- where, if A Is a 5-membered heterocyclic 
ring. b-Gs' is other than phenyl, bii^i^l or phenyl substituted by chlorine, or. if A ,s phenyl or naphthyl and 
D is phenyl. G3 is other than -CHa-O-. -S-. -O- or -NH-; 
b) when R2 and Rs both represent hydrogen, then A is substituted by D-G3-; 

c when R, represents alkyI C,-. or -NHCOOR,,. and R, and Rs are both alkyl C.-.. and .s -COORas 

or -NO2 then A is other than unsubstituted phenyl or phenyl substituted by fluonne; 

d) when RTInd R3 both represent halogen, and A is phenyl. tl|n A is substituted by 0-G3-; 

e when one or both of R2 and R5 represents phenyl, and R3 represents .COOR3S, "COC^o, phenyl or 

-NOa then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyl C, -6 or phenyl, or a group 



20 




o 
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where R is halogen, alkyl Ci -s or alkoxy Ci -e -4 a « ^ c 

Twhen Rs represents hydrogen, and Ra represents alkyl C, -s. and R3 represents -COOR3S. and A .s a 5- 
or 6-membered ring, then A is substituted by D-G3-: and . „ u . » .-^ k 

g When R3 and Rs i^Tboth selected from hydrogen. -COOR.a and alkyl ^-^^P^^^f 
halogen. -OH, -NRa^R.i or -OOCR^ and optionally interrupted by 0 or S, R3 .s selec^^^^^^ '^^^ 
halogen, -CN. -COR3* or .CH2NR32R3.. where Ra* is hydrogen. -NR32R3*. alkyl C. -OH or .OR35 where 
R.S is alkyl C,-5 optionally substituted by an ary! group, and Ri represents hydrogen or alkyl C,-6. and 
G2 represents -(CHaWW),- in which z represents 0. 1 or 2 and none of the methylene segments are 
reolaced by -NH-.-O- or -(C = NR*o)- and the chain is neither unsaturated not substituted by alkoxy C1-6. 
then A is other than phenyl, naphthyl or benzofurazanyl optionally substituted o^^y^^V ^^'^9^"^'? i 
InRoR^s -NO2. -COOH. alkyl or alkoxy Ci-s optionally substituted by halogen, or D-G3- where G3 is 
-SCH2-. -OCH2- or -0-CO- and D is phenyl optionally substituted by -OH. halogen or alkyl or alkoxy Ci -s: 
and pharmaceutically acceptable derivatives thereof. 

2 A compound according to Claim 1. wherein R3 represents -COOR35 or -N02. 
3'. A compound according to Claim 1 or Claim 2. wherein R2 and Rs are selected from the group 
consisting of hydrogen. -R21 and halogen. ^ « k ^ 

4. A compound according to any one of the preceding claims, wherein A is a 5- or S-membered nng. 

5. A compound according to Claim 4, wherein A is substituted by D-G3-. 

6. A compound according to any one of the preceding claims, in which 
R2 and R5. which may be the same or different, represent hydrogen. -R21 . or halogen. 
R3 represents -NO2 or -COOR35. 
G2 represents C = 0. -S- or a single bond, and 
A represents phenyl substituted by a group D-G3-. 

7. A compound according to any one of the preceding claims, in which 
Ri represents hydrogen, 

Rs and Rs, which may be the same or different represent hydrogen. -R21 . or halogen. 
R3 represents -NO2 or -COOR35. 
G2 represent C = 0. and 

A represents phenyl substituted by a group D-G3-, in which G3 represents -NH- or -GHz-. 

8. A compound according to Claim 1 . which is 
Methyl 2,5-Dimethyl-4-(2-((4-nitrophenyl)thio) benzoyO-l H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-(2-((4-nitrophenyl)methyl) benzoyi)-l H-pyrrole-3-carboxylate; 
Methyl 2!5-DimethyI-4.(2-{(2-nitrophenyi)methyl) benzoyD-l H-pyrrole-3-carboxyiate; 
Methyl 2!5-Dtmethyl-4-(2-(2-phenylethyl)benzoyl)-lH-pyrrole-3-carboxylate: 
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Methyl 2,5-Dimethyl-4-{2-(4-nitrophenoxy)ben2oyl)-1H-pyrroie-3-carboxyiate; 

Methyl 2,5-Dinnethyl-4-(2-(3-nitrobenzoyl)ben2oyl)-1H-pyrrole-3-carboxylate; 

Methyl 2.5-Dimethyl-4-(2-(((4-methylphenyl) sulphonyl)oxy)benzoyl)-1 H-pyrrole-3-carboxylate: 

Methyl 4-{2-ChIorobenzoyl)-2-nn thyl-5-(methylthio)-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-Dlmethyl-4-(2-(4-pyridinylamino)ben2oyl) -1 H-pyrrole-3-carboxylate: 

Methyl 4-(2-(Cyclohexylmethyl)benzoyl)-2.5-dimethyl -1 H-pyrrole-3-carboxylate: 

Methyl 4-(2-Chloroben2oyl)-2-methy!-5-phenyl-1H-pyrrole-3-carboxylato: 

Methyl 4-{2-Chlorobenzoyl)-2,5-dimethyl-a-oxo-lH-pyiTOle-3-acetate; 

(2-Chlorophenyl) (2.5-Dimethyl-4-(5-methyl-1 ,3,4- oxadia20l-2-yl)-1 H-pyrroI-3-yl)methanone: 

Methyl 4-{2-(2-(Dlmethylamino)ethoxy)benzoyl)-2.5-dimethyl-1H-pyrrole-3-carboxylat9; 

Methyl 2,5-Dlmethyl-4-(2-((2-((phenylmethyl)thio) ben2oyl)thio)ben2oyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-(Methoxycarbonyl)ben2oyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate: 

Methyl 3-(2-Chloroben2oyl)-4-(methoxycarbonyl)-5-methyl-1H-pyrrole-2-propanoate; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-(2-nitroethyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2.5-Dinnethyl-4-{3-pyridinylcarbonyl)-1 H-pynrole-3-carboxylate; 

Methyl 2.5-Dimethyt-4-{4-pyridinylcarbonylH H-pyrrole-3-carboxylate: 

5-(2-Chlorobenzoyl)-3,4-dlhydro-6-methyl-7H-pyrrolo(2.3<l)pyrimidln-4-one; 

(E)Methyl 4-(3-methoxy-1 -oxo-4-pheny l-2-butenyl-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

{2,5-Dimethyl-1 H-pyrroI-3-yl) (2-(phenylmethyl) phenyl)methanone: 

Methyl 2.5-Dlmethyl-4-(2-(phenylthlo)benzoyl)-1 H-pyrrole-3-carboxy late: 

Methyl 2.5-Olmethyi-4-(2-(phenylamino)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2.5-Dlmethyl-4-(2-(2-pyrldinylamino)ben2oyl) -1 H-pyrrole-3-carboxylate; 

Methyl 5-Ethyl-2-nnethyl-4-(2-(phenylamino)b0nzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-(cyclohexylamino)ben2oyl)-1H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-((phenyimethyt)amlno)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(2-{(phenyimethyl)amlno)phenyl) ((phenylmethyl)lmino)methyl)-lH-pyrrole-3-carbox- 
ylate; 

Methyl 4-((2-(cyclohexylamino)phenyl) (cyclohexyl imino)methyl-2.5-dlmethyl-l H-pyrrole-3-carboxylate; 

{E)-Methyl 2,5<iimethyl-4-(2-(2-phenylethenyi) benzoyO-l H-pyrrole-3-carboxylate: 

E-3-(2-((4-(Methoxycarbonyl)-2.5-dlmethyl-1H-pyrrol-3-yl)carbonyl)phenyi)-2-propenolc acid; 

Methyl 5-(2-(methoxycarbonyl)ethenyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrTole-^ 

Methyl 2-m0thyl-5-phenyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxy!ate; 

Methyl 2-m0thyl-5-(phenylmethyl)-4-(2-(phenylmethyl) benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-Bromo-4-(2-chlorobenzoyl)-5-methyi-1 H-pyiTOle-3-carboxylate: 

(4-Bromo-2,5-dlmethyl-1 H-pyrrol-3-y!) (2-(phenylmethyl) phenyOmethanone; 

Methyl 2-Bromo-5-methyl-4-(2-phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-Bronno-2-methyl-4-(2-phenylmethyl)benzoyl)-1H-pyrrole-3-car boxy late; 

Methyl 4-{2-Chlorobenzoyl)-2-cyano-5-methyl-1 H-pyrrole-3-carboxylate; 

2,5-Dimethyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carbonitrile; 

Methyl 2-Cyano-5-methyl-4-(2-(phenylmethyl)ben2oyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-Cyano-2-methyl-4-(2-(phenylmethyl)ben2oyl)-1 H-pyrrole-3-carboxylate; 

2,5-DlmethyI-4-(2-{phenylmethyl)ben2oyl)-1H-pyrrole-3-carboxannide; 

Methyl 4-(2-Chloroben2oyl)-2-formyl-5-methyl-1H-pyrToie-3-cai:boxylate; 

Methyl 5-Formyl-2-nnethyl-4-(2-(phenylmethyl)ben2oyl)-1H-pyrrole-3-carboxylate; 

Methyl 2-Formyl-5-methyl-4-(2-(phenylmethyl)ben2oylh1H-pyiTOle-3-carboxylate; 

2,5-Dlmethyl-4-(2-phenylmethyl)ben20yl)-1H-pyrrole-3-carboxaldehyde; 

Methyl 4-(2-Chloroben2oyl)-5-methyl-2-nltro-1 H-pyrrole-3-carboxylate; 

(2,5-Dlmethyl-4-nitro-1 H-pyrrol-3-yl) (2-(ph0nylmethyi)phenyl)methanone; 

Methyl 4-(2-ChIoroben2oyl)-5-methyl-2-{(4-nltrophenyl) azo)-l H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2,5-Dimethyl-4-(methylthio)-1H-pyiTOI-3-yl)methanone; 

Methyl 2-methyl-5-((4-nitrophenyl)a20)-4-(2-(phenylmethyl)benzoyl)MH-pyrrole-3-carbo 

Methyl 5-methyl-2-((4-nitrophenyl)a2o)-4-(2-{phenylmethyl)benzoyI)-1H-pyrrole-3K;ait^^ 

(4-((Dimethylamlno)methyl)-2,5-dlmethyl-1H-pyrrol-3-yl) ((2-phenylnnethyl)phenyl)methanone; 

Methyl 5-iodo-2-methyl-4-(2-(phenylmethyl)ben2oyl)-1H-pyrrole-3-carboxylate; 

Methyl 2-Methyl-4-(2-(phenylmethyl)b n2oyl)-1H-pyrrole-3-carboxylat ; 

Methyl 4-{2-(phenylmethyl)benzoyl)-1 H-pyrroIe-3-carboxylate; 

Methyl 3-(Methoxycarbonyl)-5-methyl-4-(2-(phenylmethyl)ben2oyl)-1H-pyrrole-2-acetate; 
Methyl 5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 
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10 



15 



20 



25 



30 



35 



Methyl 2.5-0imethyl-4-<(1 -(phenylmethyl)-l H-pyrrol-2.yl)carbonyl)-1 H.pyrrole-3<arboxylate: 

Bhyl4-(2-Chlorobenzoyl)0.((methoxycarl»nyl)aml^ 

Methyl l(2.Chloroben2oylh1-(({l.l-dimethylethoxy) carbony^ 

Methyl i-Amino-4-(2-chloroben2oyl)-2.5-dimethy|.lH-pyrrole-3-carboxylate: 

Methyl 2.5-Dimethyl-4-((2-methy|.1 -piperidinyl) carbonyl)-l H-pyrrole-3-carboxylate: 

Methyl 2.5-Dimethy!wH(l-(phenylmethyl)-iH-imidazol-2-yl)carbonyl)lH-pyrrole.3<arboxylate: 

Methyl 5-Ethyl-2-methyl-4K(i -(phenylmethyD-l H.pyrrol-2-yl)carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-methyl-4-(2-phenylmethyl)benzoyl)-5-trlfluoromethyl-1H-pyrrole-3-carboxylate: 

Methyl 4-{2-((4-methoxyphenyl)methyl)benzoyl)-2.5-dimethyl-1H-pyrrole-3-carboxylate; 

Methyl 4-((9H-fluoren.1-yl)carbonyl)-2.5-dlmethyl-1 H-pyrrole-3-carboxylate; 

Melthyl 2-methyl-4.5-di (2-pyridinyl)-lH-pyrrole-3-carboxylate: 

(2-Chlorophenyl) (2.5-Dimethyl-4-phenyl-1 H-pyrrol-3-yl)methanone: 

Methyl 4-(4.(lH-lmida2ol-1-yl)phenyl)-2,5-dimethyl-l H-pyrrole-3-carboxylate: 

Methyl 2.5-dimethyl-4-(2-pyridlnyl)-1 H-pyrrole-3-carboxylate: 

Methyl 2.5-Dltnethyl-4-(2-(phenylmethyl)benzoyl)-lH.pyrrole-3-carboxylate: 

Methyl 2.5-Dimethyi-4-(2-phenylben2oyl)-1H-pyrrole-3-carboxylate; 

(E)Methyl 5-(2-cyanoethenyl)-2-methyl-4-(2Hphenyl methyl)benzoyl)-l H-pyrrole-S-carboxylate: 

Methyl 2.5-dimethyl-4-((2-phenylmethyl)phenyl)thlo)-1H-pyrrole-3-carboxylate: 

Methyl 4-(((2-(3.4.dlmethoxyphenyl)ethyl)amino) carbonyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate: 

Methyl 4-(((1 H-benzimidazol-2-yl)amino)carbonyl)-2, Wimethyl-1 H-pyrrole-3-carboxylate: 

Methyl 2 5^imethyl-4-(((2-(4-morpholinyl)ethyl)amino) carbonyl)-1H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(oxo((phenylmelhyl)amlno) acetyl)-1 H-pyrrole-3-carboxylate: 

Methyl 4-(((2-benzothiazolyl)amino)carbonyl).2.5-dimethyl-lH-pyrroie-3-carboxylate; 

Methyl 4-(3,4^ihydro-67-dlmethoxy-1-lsoqiJinollnyl)-2.5-dimethyMHi)yrrole-3<arboxylate 

Methyl 4-(5-anthracenyl)-2-formyl-5-methyl-1H-pyrrole-3-carboxylate; 

Methyl 4-(5-anthracenyl)-5-formyl-2-methyl-1H-pyrrole-3-carboxylate; 

Methyl 4-<l 1 H-dibenz(b.e)a2epin-6-yl)-5-methyl-i H- pyrrole-4-carboxylate; 

Methyl 2 5-dlmethyl-4-(2.3.4.5-tetrahydro-1 H-benzazepin-2-yl)-i H-pyrrole-3-carboxylate; 

Methyl 2 5-dimethyl-4.(4.5-dlhydro-3H-benzazepin-2-yi)-i H-pyrrole-3-carboxylate: 

Methyl 4-(3.4-dihydro-1 •isoquinolinyl))-2.5-dlmethy 1-1 H-pyrrole-3-carboxylate; 

(*) Methyl 4.{4.5-dihydro-5-phenyl-2-oxazolyl)-2.S-dimethyl-l H-pyrrole-3-carboxylate: 

(S) and (R) Methyl 4.(4,5-dlhydro-4-phenyl-2-oxazolyl)-2.5-dimethyl-1H.pyrrole-3<arboxylate: 

Methyl 2.5-dimethyl-4-(2-qulnollnyl)-1 H-pyrrole-3-carboxylate: 

Methyl 2.5-dimethyl-4-(2-phenyl-1 H-imldazol-4-yl)-1 H-pynrole-3-carboxylate: 

Methyl 4-((imino(phenylamlno)methyl)amino) carbonyl)-2.5-dlmethyl-1 H-pyrrole-3-carboxylate; 

1 -Methylethyl 2,5-Dlmethyl-4-(2-(phenylmethyl) benzoyl)-l H-pyrrole-3-carboxylate: 
2-Methoxyethyl2.5-Dimethyl-4^2-(phenylmethyl)benzoyl)-1H-pyrrole'3-carboxylate; 
CycIopropylmethyl2.5-Dimethy|.4-(2-(phenylmethyl) benzoyl)-iH.pyrrole-3-carboxylate: 
2-Chloroethyl 2.5-Dlmethyl-4-(2-(phenylmethyl)benzoyl) -l H-pyrrole-3-carboxy late: 

2 2 2-Trifluoroethyl 2.5-Ditnethyl-4-(2-{phenylmethyl) benzoyl-l H-pyrrole-3-carboxylate: 
S^Methyl 2,5-Dimethyl-4-{2-(phenylmethyl)benzoyl)-lH-pyrrole-3-carbothioate; 
Cyciopentyl 4.(2-Chlorobenzoyl)-2.5-dlmethyl-l H-pyrroie-3-carboxy late: 
2-{Dimethy lamino)ethyl 4.(2-Chlorobenzoyl)-2.5-dimethyl-1 H-pyrroie-3-carboxylate; 
{2-Methoxy-2-oxoethyl) 2.5-dimethyl-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3^arboxylate: 

i Phenylmethyl 4-(methoxycarbonyl)-2,5-dimethyl-a -oxo-l H-pyrrole-3-acetate: 

Methyl 4-(2-((4-Amlnophenyl)methyl)benzoyl)-2.5-dimethyi-lH-pyrrole-3-carboxylate: 
Methyl 4-(2-(3-Aminobenzoyl)benzoyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate: 
Methyl 4-(2-(4-Aminophenoxy)benzoyl)-2.5-dimethyl-lH-pyrrole-3-carboxylate: 
Methyl 2-Amino-4-(2-chlorobenzoyl)-5-Methyl-1 H-pyrrole-3-carboxy late: 

) Methyl 2-amino-5-methyl-4-(2-{phenylmethyl)benzoyl)-l H-pyrrole-3-carboxyiate: 
Methyl 5-amino-2-methyl-4-<2-(phenylmethyl)benzoyl-iH-pyrrole-3-carboxylate: 
2.5-Dimethyl-4-{2-(phenylmethyl)benzoyl)-l H-pyrrole- 3-carboxyllc acid; 
5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylic acid: 
Carboxymethyl 2.5-dimethyl-4-<2-(phenylmethyl) benzoyl))- 1 H-pyrrole-3-carboxylate: 

5 4-(2-(Phenylmethyl)benzoyl)-3-methoxycarbonyl-5-methyl-1 H-pyrroie-2-acetic acid; 

E-Methyl 5-<2<!arboxyethenyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrroie-3-carboxylate: 

4-{2-(Methoxycarbonyl)benzoyl)-2.5-dimethyl-1H-pyrrole-3-carboxylicacid; 

Methyl 4-<2-Benzoylbenzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate: 
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Methyl 2.5-Dimethy(-4-(2-phenoxyben2oyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-Methyl-4-(2-(phenylmethyl)ben2oyi)-1H-pyrrole-3-carboxylate: 

Methyl 2,5-dimethyl-4-(1 -oxo-4-phenylbutyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-((Acetyloxy)methyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2-((Acetyloxy)methyl)-5-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-(Hydroxynnethyi)-2-methyl-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-(Hydroxymethyl)-5-methyl-4-(2-(phenyi methyl)ben2oyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(5-(Acetylafnino)-2-chlorobenzoy l)-2,5-dlmethy I- 1 H-pyrrole-3-carboxy late; 

Methyl 4-(2-<(EthylaiTiino)carbonyl)benzoyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate; 

N-Ethyl 4-(2-(methoxycarbonyl)benzoyl)-2.5-dimethyl -1 H-pyrrole-3-carboxamide; 

Methyl 4-(2-Chloro-5-(nnethylthlo)ben2oyl)-2.5-dimethyl-1H-pyrrole-3-carboxylat©; 

(Z)- and (E)-Methyl 5-((hydroxyimino)methyl)-2-methyl-4-(2-(pheynlmethyl)benzoyl)-1H-pyiTole-3-carbox- 
ylate; 

(E) Methyl 5-(((aminocarbonyl)hydrazono)methyl)-2-methyl-4-(2-(ph0nylmethyl)ben2oyl)-1H-pyrrole-^ 
boxy late; 

Methyl 2,5-dimethyl-4-(((phenyImethylene)hydra2ino carbonyl)-l H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-{2-(phenylsuiphinyl)ben2oyl)-1H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethy l-4-{2-(pheny Isulphony l)benzoy I)- 1 H-pyrrole-3-carboxy fate; 
Methyl 4-(2-Chlorobon2oyl)-2-methyl-5-(methyl sulphinyl)-1 H-pyrrole-3-carboxy late; 
Methyl 4-{2-Chloroben2oyl)-2-methyl-5-(methyl sulphonyl)-! H-pyiTOle-3-carboxylate; 
(2-Chtorophenyl) (2,5-Dimethyl-4-(methylsulphinyl)-1 H- pyrrole-3-yl)methanone 
(2-Chlorophenyl) (2.5-Dimethyl-4-(methylsulphonyl)-1 H-pyrrol-3-yl)methanone 
Methyl 2.5-Olmethyl-4-(2-((phenylnn0thyl)sulphinyl) benzoyO-l H-pyrrole-3-carboxylate; 
Methyl 2,5-Dinnethyl-4-(2-((phenylm©thyl)sulphonyl) benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chloro-5-(methylsulphinyl)benzoyl)-2»5-dlmethyl-1H-pyrrole-3-carboxylate; 
Methyl 4-{2-Chloro-5-(methylsulphonyi)benzoyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylat©; 
Methyl 5-Ethyl-2-methyl-4-(2-((phenylmethyl) sulfinyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2.5-dlmethyl-4-((2-(phenylmethyl)phenyl) sulphinyl)-! H-pyrrole-3-carboxylate; 
or a pharmaceutlcally acceptable derivative of any one thereof. 

9. A pharmaceutical composition comprising less than 80% by weight of a compound according to any 
one of the preceding claims in admixture with a phanmaceuticaily acceptable adjuvant, diluent or carrier. 

10. A process for the preparation of a compound of formula I. as defined in Claim 1 , which comprises 

a) producing a compound of formula I in which Ra or G2 includes a carbonyl group adjacent to the pyrrole 
ring by reacting a compound of fonriula Ila or lib, 




Ila 



lib 



with a compound of formula Ilia or lllb respectively, 
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( A ) G2 -CO-Lj 



in which R3,C0- and -G2.C0- represent groups R3 and G2 respectively and L. is a leaving group, or 
.0 b) p^Sucng a compound of formula I which is substituted by D-GSc- or alkylene C-. opfonally 
substituted by -COOR.- or -NR^sR^s in which -G3c-represents -NH-, -S-, -CH.NH. or a"^'«ne C' -.. 
by reacting a compound of formula I substituted by a leaving group with a compound of formula IV. 



IV 



in Which Arc- represents D-QSc- or alkylene C.-« optionally substituted by -COORo o' -NR^'R^s. or 

c) producing a compound of formula I which contains a substituent halogen, -CHO. -CN. -NOa. -S(0),R2i. 
-CONH2.-CH2NR32R33 or-N = N-R2*, 

by reacting a corresponding compound containing a hydrogen atom with an appropnate electrophile and. 
20 where necessary, appropriate transformation of the product, or 

d) producing a compound of formula I in which one or both of Ra and R, represents hydrogen, 
by reacting a compound of formula V 



25 



0 



G2 



30 with a compound of formula VI 



35 



CN 




VI 



in which 1^ represents a leaving group, or 
4Q e) reacting a compound of formula VII 



0g: 



JS 



50 with a compound of formula VIII 



VII 



55 



Ye 



VIII 
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in which one of Xg and Ye represents a leaving group, and the other represents -NHRi, and where 
necessary, working up the reaction product, or 
f) reacting a compound of formula IX, 



5 



10 




with a compound of formula X, 
?5 R1-NH2 X 
or 

g) removal of a protecting group from a compound of formula I which bears a protecting group, or 

h) producing a compound of formula I in which G2 includes a group -{CO)y- adjacent to the pynrole ring. 
20 by reacting a compound of formula XI, 



25 




XI 



with a compound of formula Xli 
A G2h-Xh XII 

in which G2h is a group which, in combination with the group -(CO)y- forms G2 and one of Xn and Yh is a 
leaving group and the other is hydrogen, and, if necessary, working up the reaction product, or 
i) producing a compound of formula I in which A is a 5-or 6-membered ring or a bicyclic or tricyclic fusing 
ring system by appropriate treatment of a corresponding compound in which 

40 

0-"- 

45 

contains groups cyclisable to form such a ring or fused ring system respectively, or 
j) producing a compound of formula I in which G2 represents -NHC{ = NH)NH-(CO)y- 
by reacting a compound of formula XIII, 




XIII 
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with a compound of formula XIV. 



G> 



k) producing a compound of formula 1 containing a group -COOR. or -COSR, in which R^ represents 
to cvcloalkvl C3-3 or alkyI C, -5 optionally substituted by halogen. -NR32R33 or -COOR35. 

by Scation or Thioesterification respectively of the corresponding compound conta.nmg a group 

•COOH, or 

t) producing a compound of formula I containing a substituent • NHi. 
by reduction of the corresponding compound containing a substituent -NO2, or 
IS m) producing a compound of formula I containing a group -COOH 
by hydrolysis of a corresponding ester, or 

n) deamination of a compound of formula 1 containing a substituent -NH2. or 

0) producing a compound of formula I containing an alkyi group substituted by a group -OOCRje. 

by aikanoyloxylation of the alkyI Ci -« group, or 
20 p) producing a compound of formula 1 containing a hydroxy group, or 

by reacting the corresponding compound containing a group -OOCRjs with a hydroxylic base, 
q) producing a compound of formula I containing an amido group, 

Sy acylation of the corresponding amine or by reacting a corresponding carboxyhc ac.d or carboxyhc acd 
dsrivative with an appropriate amine, or ^ ^ ^. x- 

25 rSucing a compound of formula I containing a group -SR, in which R, represents C, by d-azof saton 
of the corresponding compound containing a group -NH^ and subsequent displacement, or 
s) producing a compound of fomiula I containing an aliphatic -CH = N. group by condensation of the 
appropriate aldehyde and amine, or 

t) producing a compound of formula I containing a group -SO- or -SO2-. 
30 by oxidation of tfie corresponding compound containing a group -S- or -SO-. ^^foin^n tn . 

and. where necessary or desired thereafter, converting the compound of formula I so obtained to a 
pharmaceutlcaliy acceptable derivative thereof, or vice versa. 



35 



Claims for the following contracting State: ES 

1. A process for the preparation of a compound of formula I, 



40 



45 



wherein 

R, represents -R, . . -NHR. i or -NHCOORi , in which R, , is hydrogen or alkyI C, -s, 
'° Rj and Hs, which may be the same or different, represent 

hydrogen. -Rj,. -OH. -ORa,, -NR^zR^a. halogen. -CN. -NOa. -S(0),R2,, -N = NR2». -COOR22. -CH = R25. 

fn^tIhich'R27is^alkyl or alkenyl C-s optionally interrupted by 0 or S and optionally substituted by -OH, 
halogen. -CN. -NO2, -NR22R23. -COORaz. phenyl or -OOCRze. 
®* R22 and R23. which may be the same or different, are hydrogen or alkyI C, -s. 
R2» is phenyl optionally substituted by -NO2. 
R„ is =0. =CHCN. =NOH or =NNHC0NH2. 
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R26 is alky I Ci-^. and 
q is 0, 1 or 2. 

G2 represents a chain -(CH2)j:(W)y-» in which. 
W represents C = 0. S(0)q or C = NR40. 

in which Rto Is hydrogen, -OH. cycloalkyi C3-8 or alkyi C1-6 optionally substituted by phenyl, 
y is 0. 1 or, provided W is C = 0, 2. 
2 is 0, 1, 2 or 3, and 

up to two of the methylene segments in the chain {0\^2)z are optionally replaced by -NH- and one segment 
is optionally replaced by -0- or -(C = NR4o)-, and the chain is optionally unsaturated and optionally 
substituted by alky I Ci -s or alkoxy Ci-e. 

A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system. A being optionally substituted by 
one or more of halogen, -OH. -NOz. -NR^aR^s. -COOR43. -S(0)qR4i, -CONR43R4S. -NHCOR^s. alkyI, 
alkylene or alkoxy d-s optionally substituted by halogen, phenyl, -COOR43 or -NRtsR^s, or a group D-G3-, 
in which 

R43 and R45. which may be the same or different, are hydrogen or alkyi Ci -c, 
R44 isalkylCi-6. 

G3 is a single bond, -NH-, -0-, -CO-, -OCH2-. -0-C0-. -S(0)q-. (CH2)p-. -CH2S(0V, -CO-S-. -SO2-O- or 
CH2NH-, in which p is 1,2 or 3, and 

0 represents a 5- or 6-membered ring optionally substituted by -OH, halogen, -NO2. -NR^sR^s. alkyI Ci-e, 
alkoxy Ci-e or -SCH2C6H5, and 

R3 represents hydrogen, -S(0)qR3i, -NO2. -CN. -halogen, -CH2NR32R33. -(C0)rR34 or an aryl group, in 
which 

R31 is alkyl Ci-e, 

R32 and R33, which may be the same or different are hydrogen, alkyl Ct-e optionally substituted by 
phenyl, or phenyl optionally substituted by halogen or trihalomethyl, 
r is 1 or 2, 

R34 is hydrogen, -NR32R33. alkyl Ci-e, -OH. -ORss or -SR35. 

R3S is cycloalkyi C3-8 or alkyl Ci-s optionally substituted by alkoxy Ci-s, halogen, -OH, cycloalkyi C3-8, 
-NR32R33 or -COOR36. and 

R36 is hydrogen or alkyl Ci-s. or R3 and R2 together form a chain -N = CH-NH-CO-. 
provided that 

a) when Rs represents hydrogen, then A is substituted by D-G3- where, if A is a 5-membered heterocyclic 
ring, D-G3- is other than phenyl, benzyl or phenyl substituted by chlorine, or, if A is phenyl or naphthyl and 
D is phenyl. G3 is other than -GH2-O-, -S-. -0-or -NH-; 

b) when R2 and Rs both represent hydrogen, then A is substituted by D-G3-; 

c) when Rt represents alkyl Ci-e or -NHCOORu, and R2 and Rs are both alkyl Ci-e. and Rs is -COOR35 
or -N02. then A is other than unsubstituted phenyl or phenyl substituted by fluorine; 

d) when Re and R3 both represent halogen, and A is phenyl, then A is substituted by D-G3-; 

e) when one or both of R2 and Rs represents phenyl, and R3 represents -COOR35. -COCH3, phenyl or 
-N02, then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyl d -e or phenyl, or a group 




where R is halogen, alkyl Ci -s or alkoxy Ct -e 

f) when Rs represents hydrogen, and R2 represents alkyl Ci -e, and R3 represents -COOR35. and A is a 5- 
or 6-membered ring, then A is substituted by D-G3-; and 

g) when R2 and Rs are both selected from hydrogen, -COOR22 and alky! Ci -5 optionally substituted by 
halogen, -OH, -NR22R23 or -OOCR26 and optionally interrupted by 0 or S. and R3 is selected from -NO2. 
halogen, -CN, -CORs* or -CH2NR32R34. where Rs* is hydrogen, -NR32R34, alkyl Ct-e. -OH or -OR3S where 
Rss is alkyl Ci-s optionally substituted by an aryl group, and Ri represents hydrogen or alkyl C1-6. and 
G2 repres nts -(CH2)z(W)y- in which z repres nts 0, 1 or 2 and none of the methylene segments are 
r placed by -NH-.-O- or -(C = NR4o)- and th chain is neith r unsaturated not substituted by alkoxy Ci-s. 
then A is other than phenyl, naphthyl or benzofurazanyl optionally substituted only by halogen, -OH, 
-NR43R*5, -N02, -COOH, alkyi or alkoxy Ci-s optionally substituted by halogen, or D-G3- where G3 is 
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-SCH2-, -OCH2- or -OCO- and D is phenyl optionally substituted by -OH. halogen or alky! or alkoxy C, -s: 
or a oharmaceutically acceptable derivative thereof, which process comprises 

al prodS a compound of formula . in which R3 or G2 includes a carbonyl group adjacent to the pyrrole 

ring by reacting a compound of formula lla or lib. 



70 




TIa 



75 



20 



lib 



25 



with a compound of formula Hla or lllb respectively. 



ITIa 



30 



(aU 32 -CO- 



a - ^a 



« in which R3.C0- and G2.C0- represent groups Ra and G2 respectively and L, is a leaving group, or 

b) p^oducfng a compound of fomiula 1 which is substituted by D-GSc- or alkylene C,-. optonally 
substituted by -COOR., or -NRoR^s in which -G3c- represents -NH-, -S-. -CH,NH- or alkylene C, 

by reacting a compound of fomiula I substituted by a leaving group with a compound of formula IV, 

40 Arc-H IV 

in which Arc- represents D-G3c- or alkylene C,-, optionally substituted by -COOR*, -NR*3R.s. or 

c) producing a compound of formula I which contains a substituent halogen, -CHO. -CN. -NOz. -S(0)qR2,. 

-CONH2. -CHzNRazRas or -N = N-R2*. <>,»^„«hii<> 
,5 by reacting a corresponding compound containing a hydrogen atom with an appropriate electrophile and. 
where necessary, appropriate transformation of the product, or 

d) producing a compound of formula I in which one or both of Rz and R5 represents hydrogen, 
by reacting a compound of formula V 



50 



/ 2 



55 



with a compound of formula VI 
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^1 



5 




in which Ld represents a leaving group, or 
e) reacting a compound of fornnula VII 



10 



VII 



IS 



with a compound of formula VIII 

20 



25 




VIII 



In which one of Xe and Yg represents a leaving group, and the other represents -NHRi, and where 
30 necessary, working up the reaction product, or 
f) reacting a compound of formula IX, 



35 




40 

with a compound of formula X, 

Rt-NH2 X 

or 

g) removal of a protecting group from a compound of formula I which bears a protecting group, or 

h) producing a compound of formula I in which Q2 includes a group -(CO)y- adjacent to the pyrrole ring, 
by reacting a compound of formula XI, 



50 
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with a compound of formula XII 



10 



75 



XII 



in which G2h is a group which, in combination with the group -(COV forms G2 and one of X. and Y, .s a 
eaTnq qlp and L ottier is hydrogen, and. if necessary, worldng up the reaction product, or 
i)SSg a compound of formula I in which A is a 5-or 6-membered ring or a b.cycl,c or tncycl.c fus.ng 
ring system by appropriate treatment of a corresponding compound in which 



(TV,.. 



contains groups cyclisabie to form such a ring or fused ring ^^^^^/^^^^^^^^^ 
^0 j) producing a compound of formula i in which G2 represents -NHC( - NH)NH-(CO)y- 
by reacting a compound of formula XIII, 



25 



30 




XIII 



35 



with a compound of formula XIV. 



XIV 



40 



45 



50 
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kl producing a compound of formula I containing a group -COOR, or .COSR, in which R, represents 
cvcloalkvl C3-3 or alkyi Ci -s optionally substituted by halogen. -NR32R33 or -COORss. 
by esterification or thioesterification respectively of the corresponding compound containing a group 
-COOH. or 

I) producing a compound of formula I containing a substituent - NHj. 

by reduction of the corresponding compound containing a substituent -N02. or 

m) producing a compound of formula I containing a group -COOH 

by hydrolysis of a con-esponding ester, or 

n) deamination of a compound of formula I containing a substituent -NHj. or 

0) producing a compound of fomiula I containing an alkyI C, -« group substituted by a group -OOCRjs. 

by alkanoyloxylation of the alkyl Ci -s group, or" 

0) producing a compound of formula I containing a hydroxy group, or 

by reacting the corresponding compound containing a group -OOCRzs with a hydroxylic base. 

0) producing a compound of formula 1 containing an amido group. 

by acylation of the corresponding amine or by reacting a con-esponding carboxylic acid or carboxyl.c acid 

derivative with an appropriate amine, or ^ . _,. ^- 

oTSucing a compound of formula 1 containing a group -SR, in which a represents C,-. by diazotisation 
of the corresponding compound containing a group -NHz and subsequent displacement, or 

56 



EP 0 300 688 A1 



s) producing a compound of formula I containing an aliphatic -CH = N- group by condensation of the 
appropriate aldehyde and amine, or 

t) producing a compound of formula I containing a group -SO- or -SO2-, 
by oxidation of the corresponding compound containing a group -S- or -SO-. 

and. where necessary or desir d ther after, conv rting the compound of formula I so obtained to a 
pharmaceutically acceptable derivative thereof, or vice versa. 

2. A process according to Claim t, wherein R3 represents -COORas or -N02. 

3. A process according to Claim 1 or Claim 2. wherein R2 and R5 are selected from the group 
consisting of hydrogen, -Rai and halogen. 

4. A process according to any one of the preceding claims, wherein A is a 5- or 6-membered ring. 

5. A process according to Claim 4. wherein A is substituted by D-G3-. 

6. A process according to any one of the preceding claims, in which 

Ra and Rs. which may be the same or different, represent hydrogen. -Rau or halogen. 

R3 represents -NO2 or -COOR35, 

G2 represents C = 0. -S- or a single bond, and 

A represents phenyl substituted by a group 0-G3-. 

7. A process according to any one of the preceding claims, in which 
Ri represents hydrogen. 

R2 and Rs. which may be the same or different, represent hydrogen. -R21. or halogen. 
R3 represents -NO2 or -COORas. 
G2 represent C = 0, and 

A represents phenyl substituted by a group D-G3-. in which G3 represents -NH- or -CH2-. 

8. A process according to Claim 1, in which the compound of formula I is 
Methyl 2.5-Dlmethyl-4-(2-((4-nitrophenyl)thio) benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Oimethyl-4-(2-((4-nitrophenyl)methy!) benzoyl)- 1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-(2-((2-nitrophenyl)methyl) benzoyl)-! H-pyrrole-3-carboxylate: 
Methyl 2.5-Dimethyl-4-(2-(2-phenylethyl)benzoyl)-1H-pyrrole-3-carboxylate: 
Methyl 2.5-Dimethyl-4-(2-(4-nitrophenoxy)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-(3-nitrobenzoyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2,5-DimethyI-4-(2-(((4-methylphenyl) sulphonyl)oxy)benzoyl)-1 H-pyrroIe-3-car boxy (ate; 
Methyl 4-{2-Chlorobenzoyl)-2-methyl-5-(methylthio)-1H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-(2-(4-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-(Cyclohexylmethyl)ben2oyl)-2.5-dimethyl -1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chtorobenzoyl)-2-methyl-5-phenyl-1H-pyrroie-3-carboxylate; 
Methyl 4-{2-Chloroben2oyl)-2,5-dimethyl-of-oxo-1 H-pynrole-3-acetate: 
(2-Chlorophenyl) (2,5-Dimethyl-4-(5-methyl-1 ,3.4-oxadia20l-2-yl)-1 H-pyrrol-3-yl)methanone; 
Methyl 4-(2-(2-(Dimethylamino)ethoxy)benzoyl)-2.5-dlmethyl-1H-pyn'ole-3-carboxylate; 
. Methyl 2.5-Dlmethyl-4-(2-((2-{(pheny Imethy l)thio) benzoy l)thio)ben2oyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-( Methoxycarbonyl)benzoyl)-2,5-dimethy 1-1 H-pyrrole-3-carboxy late; 
Methyl 3-{2-Ch loro benzoy l)-4-(methoxycarbonyl)-5-methy I- 1H-pyrrole-2-propanoate: 
Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-(2-nitroethyl) -1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Dlmethy l-4-(3-pyridinylcarbonyl)-1 H-pyrrole-3-carboxy late; 
Methyl 2,5-Dimethyl-4-(4-pyridinylcarbonyl)-1H-pynrole-3-carboxylate; .. , 
5-(2-Chlorobenzoyl)-3,4-dihydro-6-methyl-7H- pyrroio(2.3-d)pyrimidin-4-one: 
{E)Methyl 4-(3-methoxy-1 -oxo-4-phenyl-2-butenyl)-2,5-dimethy 1-1 H-pyrrole-3-carboxy late; 
(2.5-Dimethyl-1H-pyrrol-3-yl) (2-(phenylmethyl) phenyl)methanone; 
Methyl 2.5-Dimethy i-4-(2-{phenylthio)ben2oyl)-1 H-pyrrole-3-carboxy late; 
Methyl 2.5-Dimethyl-4-(2-(phenylamino)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-(2-(2-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate: 
Methyl 5-Elhyl-2-methyl-4-(2-(phenylamino)ben2oyl)-1H-pyn'ole-3-carboxylate: 
Methyl 2,5-dimethyl-4-{2-(cyclohexylamino)ben2oyl)-1H-pynrole-3-carboxylate; 
Methyl 2.5-dimethyl-4-(2-((phenylmethyl)amino)benzoyl) -1 H-pyrrole-3-carboxyIate; 

Methyl 2.5-dimethyh4-(2-((phenylmethyl)amino)phenyl) ((phenylmethyi)imino)methyl)-1H-pyrrole-3-carbox- 
ylate; 

Methyl 4-((2-(cyclohexylamino)phenyl) (cyclohexyt imino)methyl-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 
{E)-Methyl 2,5-dimethyl-4-(2-(2-phenylethenyl) benzoyl)-1H-pyrrole-3-carboxyiate; 
E-3-{2-((4-(Methoxycarbonyi)-2.5-dimethyl-1H-pyn'ol-3-yl)carbonyl)phenyl)-2-propenotc acid; 
Methyl 5-(2-(methoxycarbonyl)ethenyl)-2-methyi-4-(2-(phenylmethyl)b n2oyl)-1H-pyrrole-3-carboxyiate; 
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T5 



20 



25 



Methyl 2-methyl-5-phenyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylat9: 
S , 2re7yl-5-!^=henylmethyi)-4^2.(pheny.methyl) benzoylHH^ 
Methyl 2.Bromo^(2-chloroben2oyl>-5.methyM H-pyrrole-3-carboxylate; 
S!£lo-2.5^imethyMH.pyrrol.3.yl) (2Mphenylmethyl) pheny )^^^^^^^ 
lti^y-Bomo-5Hnethyl.4.(2.phenylmethyl)ben2oyl).lH.pyn^^^^^^ 
SltBromo-2-methyl-4-(2-phenylmethy.)benzoyl)-1H-pyro^e-3<a^^^ 
Methyl 4^2^lorobenzoyl)-2-cyano-5-methyl-1 H-pyrrole-3-carboxylate: 
2 5-DimethyM-(2-(phenylmethyl)ben2oyl)-iH-pyrrole-3<arbonitrile; 

MShn-Sano-5-methyl-4.(2^^ 

Methyl 5.cU-2-methyl-4-(2.(phenylmethyl)ben2oylHH-p^^^^ 
2.5-Dimethy|.4-(2-(phenylmethyl)ben2oyl)-lH-pyrrole-3^arboxarn.de; 
Methyl 4.(2.Chloroben2oyl)-2-formy|.5-methyH H- pyrrole-S^arboxylate; 
S 5-Fom^y"-2-methyl-4.(2.{phenylmethyl)ben2oyl)-i H-py 
Si tForn,yl-5^ethyl-4.(2-(phenylmethyl)benzoyl)-1 H-pyrr^^^^ 
25-DimethyM-(2-phenylmethyl)benzoyl)-lH-pyrrole-3<arboxaldehyde: 
Methyl 4.(2-Chlorobenzoyl)-5-methyl-2-nitro-lH-pyrrole-3-carboxy^ate: 
S5:DirnehyM.nitro-1H.pyrrol-3-yl)<2-(phenylmethyl)phenyl)methanone: 

M^thy^^%lorobenzoyUmethyl-2-((4.^itroph^^ 

SSoroohi.yl)(23-Dimethyl-4^methy , ^ • 

M?K??m«Zl-SLitroDhen 

Methyl 5-ioL2.methyM-(2Hphenytmethyl)b8nzoyl)-lH-pyrrole-3<a^^^^ 
Methyl 2-Methyl-4-(2^phenylmethyl)benzoyl)-1 H^5yrrole-3^rboxylate; 
Methyl 4.(2-(phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylate: 
S 3- Mloxycarbonyl)-5-methyl-4-(2-(phenylmethyl)benzoyJ^ 

Methyl i-Amino-4.(2^1oroben2oyl)-2.5-dlmethyl-lH-pyrrole-3-carbo^late: 

M« hvl 2 5-Dimethvl-4^(2-methyl-1 -piperldinyl) carbonyl)-1 H-pyrrole-S-carboxylate: 

S tES Trmethy -4;V(Ph^^^^^^ 
35 SlmXl-4-(2-ienylmethyl)benzoyl)-5-tri^^ 

rthyl(2H(4l^meLxyphenyl)methyl)benzoyl)-2.5KJImethy|.1^^^^ 

Methyl 4.((9H.fluoren-l-yl)carbonyi).2.5-dimethyM H- pyrrole-3-carboxylate; 

Methyl 2-tnethyl-4.5-di (2-pyridinyl)-1H-pyrrole-3-carboxylate: 

(2-Chlorophenyl) (2.5-Dimethyl-4.phenyl-1 H-pyrrol-3-yl)methanone: 
^ Methyl 4.(4-(iH-imidazoM-yl)phenyl)-2.5.dimethyl-1H.pyrrole-3-carboxylate; 

Methyl 2.5-dlmethyl-4-(2-pyridinyl)-lH-pyrrole-3-carboxylate: 

Methyl 2,5-DimothyM-(2.(phenylmethyl)ben2oyl)-1 H-pyrrole-3^arboxylate; 

Methvl2 5-Dimethyl-4-(2-phenyIb8nzoyl)-lH-pyrrole-3-carboxylate; 

rimyf^(2^anJ^^^^^^ 

Mathvi 9 sw^lmethvl-4-((2oh8nylmethyl)phenyl)thio) -1 H-pyrrole-3-carboxylate; 

Methyl 4«^2me^^^^^^ carbonyl).2.5^imethy|.lH.pyrrole.3<^^^^^ 

S liiben2imida2ol-2-yl)amino)c^^^^^^ 

Methjl 2.S.dlmethyl-4-(((2-(4-morphollnyl)8thyl)amino) carbonyD-l H-pyrrole-3-ca^boxylate. 

Methyl 2,Wimethyl-4.{oxo<(phenyimethyl)amino) acetyl)-1H-pyrrole-3^rboxylate 
50 Methyl 4-(({2-ben20thiazolyl)amlno)carbonyl)-2.5-dimethyl-1H-pyrrole-3-carboxylate 

S4^(3Adihydro-6J-dimethoxy-1-isoquinolinylh2.5Klimet^ 

Methyl 4-(5-anthrac nyl)-2-formyl-5.methyl-iH-pyrrole-3-carboxylate: 

Methyl 4-(5-anthracenyl)-5-formyl-2-methyl-l H-pyrrole-3-carboxylate; 

Methyl 4.(11H-diben2(b.e)a2epin.6.yl)-5-m9thyl-1H-pyrrole-3-carboxylate: 
55 Meryi2idimethyl-4.(2.3.4.5-tetrahydroOH4jenza2epin.2-yl)-lH.pyr^^ 

Methyl 2.5-dimethyl-4-(4.5-dihydro-3H-ben2azepln.2.yl)-lH-pyrrole-3-carboxylate: 

Methyl 4-(3.4^ihydro-1 -isoquinolinyl))-2.5-dimethyl-1 H-pyrrole-3-carboxylate: 

(1) Methyl 4-(4/dihydro-5-phenyl-2-oxa20lyl)-2.WimethyMH.pyrrole-3-carboxylate; 
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(S) and (R) Methyl 4-(4,5-dihyclro-4-phenyl-2-oxa2olyl)-2,5-dimethyl-1 H-pynrole-S-carboxylate; 

Methyl 2,5-dimethyl-4-(2-quinolinyl)-1 H-pynrole-3-carboxylate: 

Methyl 2,5-dimethyl-4-(2-phenyl-1 H-imidazol-4-yl)-1 H-pyrrole-3-carboxylate: 

Methyl 4-((imino(phenylamino)methyl)amino) carbonyl)-2.5-dlmethyl-1 H-pyrrole-3-carboxylate; 

1- Methylethyl 2,5-Dimethyl-4-(2-(phenylmethyl) benzoyl)-1 H-pyrrole-3-carboxylate: 

2- Methoxyethyl 2,5-Dimethyl-4-(2-(phenylmethyl) benzoyl)-1 H-pyrrole-3-carboxylate; 
Cyclopropylmethyl 2.5-Dimethyl-4-(2-{phenylmethyl) ben2oyl)-1 H-pyrrole-3-carboxylate; 
2-Chloroethyl 2,5-Dimethyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylate: 
2.2.2-Trifluoroethyl 2,5-Dimethyl-4-(2-{phenylmethyl) benzoyi-l H-pyrrole-3-carboxylate; 
S-Methyl 2,5-Dimethyl-4-(2-<phenylmethyl)benzoyl)-1H-pyrrole-3-carbothioate; 
Cyclopentyl 4-(2-ChIorobenzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 
2-(Dimethylamlno)ethyl 4-(2-Chloroben20yl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate; 
(2-Methoxy-2-oxoethyl) 2.5-dimethyl-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Phenylmethyl 4-(methoxycarbonyl)-2,5-dimethyl-o -oxo-l H-pyrrole-3-acetate: 

Methyl 4-(2-((4-Aminophenyl)methyl)benzoyl)-2.5-dimethyl-1H-pyiTOle-3-carboxy!ate; 

Methyl 4-{2-(3-Arriinobenzoyl)benzoyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate: 

Methyl 4-(2-(4- Ami nophenoxy)ben2oyl)-2.5-dlmethyMH-pyrrole-3-carboxy late; 

Methyl 2-Amino-4-(2-chloroben2oyl)-5-Methyl-1 H-pyrrole-3-carboxylate; 

Methyl 2-amlno-5-methyM-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-amino-2-methyl-4-(2-(phenylmethyl)benzoyl-1H-pyrroIe-3-carboxylate: 

2.5-Dlmethyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole3-carboxyllc acid; 

5-Ethyl-2-methyl-4.(2-(phenylmethyl)benzoyi)-1H-pyrrole-3-carboxy!lc acid; 

Carboxymethyl 2,5-dimethyl-4-(2-(phenylmethyl) benzoyl))-1 H-pyrrole-3-carboxylate; 

4-(2-(PhGnylmethyl)ben2oyi)-3-methoxycarbonyl-5-nnethyl-1H-pyrrole-2-acetic acid; 

E-Methyl 5-(2-carboxyethenyl)-2-methyl-4-{2-(phenyimethyl)benzoyl)-1 H-pyrroie-3-carboxylate; 

4-(2-(Methoxycarbonyl)ben2oyl)-2.5-dimethyl-1H-pyrrole-3-carboxyllc acid; 

Methyl 4-(2-Benzoylbenzoyl)-2,5-dimethyt-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-phenoxyben2oyl)-1 H-pyrrole-2-carboxylate; 

Methyl 5-Methyl-4-(2-(phenylmethyl)ben2oyl)-1 H- pyrrole-3-carboxylate; 

Methyl 2,5-dimethyi-4-{1 -oxo-4-phenyIbutyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-((Acetyloxy)methyl)-2-methyl-4-(2-(phenylmethyl)ben2oyl)-1H-pyrroie-3-carboxyl^^^ 

Methyl 2-({AcetyIoxy)methyl)-5-methyl-4-(2-(phenylmethyl)ben2oyl-1H-pyrrole-3-carboxylate; 

Methyl 5-{Hydroxymethyi)-2-methyl-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxytate; 

Methyl 2-( Hydroxy methyl)-5-methyl-4-(2-(pheny I methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-{5-(Acetylamino)-2-chlorcben2oyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 

Methyl 4-(2-({Ethylamino)carbonyl)ben2oyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate; 

N-Ethyl 4-(2-(methoxycarbonyl)benzoyl)2.5-dimethyl -1 H-pyrrole-3-carboxamide: 

Methyl 4-(2-Chloro-5-(methylthio)benzoyl}-2.5-dimethyl-1H-pyrrole-3-carboxylate; 

(Z)- and (E)-Methyl 5-((hydroxyimino)methyl)-2-methyl-4-(2-(pheynlmethyl)ben2oyl)-1H-pyn'ole-3-carbox- 
ylate; 

(E) Methyl 5-(({aminocarbonyl)hydra2ono)methyl)-2-methyl-4-(2-(phenylmethyl)ben2oyl)OH-pyrro^ 
boxylate; 

Methyl 2,5-dimethyl-4-({(phenylmethylene)hydra2lno carbonyl)-1 H-pyrrole-3-carboxylate; ^ 
Methyl 2,5-Dimethyl-4-{2-(phenylsulphinyl)ben2oyl)-1H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-(phenylsulphonyl)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chloroben2oyl)-2-methy l-5-{methyl sulphinyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chtorobenzoyl)-2-methyl-5-{methyl sulphonyl)-1 H-pyrrole-3-carboxylate; 
(2-Chlorophenyl) (2.5-Dimethyl-4-(methyisulphinyl)-lH-pyrrole-3-yI)methanonG 
(2-Chlcrophenyl) (2.5-Dlmethyl-4-(nnethylsulphonyl)-1H-pyrrol-3-yl)nnethanone 
Methyl 2.5-Dlmethyl-4-(2-({phenylmethyl)sulphinyl) benzoyO-l H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-((phenylmethyl)sulphonyl) ben2oyl)-1 H-pyrrole-3-carboxyiate; 
Methyl 4-(2-ChlGro-5-(methylsulphinyl)benzoyi)-2.5-dimethyl-1H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chloro-5-(methytsulphonyl)ben2oyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 
Methyl 5-Ethyl-2-methyl-4-(2-((phenylmethyl) sulfinyl)benzoyl)-1 H-pytTole-3-carboxyiate; 
Methyl 2.5-dimethyl-4-((2-(ph nylm thyl)phenyl) sulphinyl)-1 H-pyrrole-3-carboxylate; 
or a pharmaceutically acceptable derivative of any one thereof. 
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Claims for the following contracting State: GR 

1 . A process for the preparation of a compound of formula 1. 



G2 ^3 



10 



R,Tepresents -R.-. -NHR„ or -NHCOORi, in which R,> is hydrogen or alky! C-s. 

R, and Rs, which may be the same or different, represent _ 

hydrogen! -R.,. -OH. -OR.,. -NRa.R^. halogen. -ON, -NO.. -S(0),Rau -N = NR,.. -COOR... -CH-R«. 

^0 TwhicS^RT is'alM or alkenyl C,-. optionally interrupted by 0 or S and optionally substituted by -OH. 
halogen. -ON, -NOa. -NRjsRsj. -COORjj. phenyl or -OOCRas . 
Rj2 and Rja. which may be the same or different are hydrogen or alkyi C. -s. 
R2* is phenyl optionally substituted by -N02, 
Rjs is =0. =CHCN. =NOHor =NNHC0NH2. 
Rzs is alkyI C'-6. and 
q is 0. 1 or 2, 

Q2 represents a chain -{CHzU^-. in which. 

™ y is 0. 1 or. provided W is C = 0. 2, 

uDto'tI,o'oHh'e methylene segments in the chain (OH,), are optionally replaced by -NH- and one segment 
i optlaSy repTaced by or -(C = NR.c)-. and the chain is optionally unsaturated and opt.onally 

- ntrortrnlb^;;^!'"^^ bi'c;:;.ic or t.cyc.ic fused ring system. A^.g 0P~^^^^^^^ 

^* K^i/^^on nw .NO-, -NRaiRas -COOR43. -S(0)qR44. -CONR43R*5. -NHguK4s. aiKyu 
ry»S,r" JyaT^r* — S C ^:^0O^. » or . „oup 

in which . ^ ,1, 1 

R43 and R»s. which may be the same or different, are hydrogen or alkyI C, -e. 

" G3 is fsilg'rbond. -NH-, -0-. -CO-. -OCHa-. -0-C0-. -S(0),-. (CH2)p-. -CHaS(O),.. -CO-S-. -SO.O- or 

TZs^fll^~^^^^^ op«ona.ly substituted by -OH. halogen. -NO. -NR.3R.S. alky. 

- T7s^ssZZ'^:^:.%^^^^ -NO. -ON. -halogen. -CHaNR.R^. -(C0),R3. or an ary. group, in 
which 

R:;'anTR33.' wwch may be the same or different, are hydrogen. alkyI optionally substituted by 

phenyl, or phenyl optionally substituted by halogen or tnhalomethyl. 

ris1or2. 

Z rc^cX. C3":1r"a,kTc^^^^^^^^^^^ -o.y halogen. -OH. cycloalky. C3-. 

-NR32R33 or -COOR36. and u M-ruNwrn 

R3S is hydrogen or alkyI C, or R3 and R2 together form a chain -N -CH-NH-CO-, 

" gS^epresents hydrogen, then A is substituted by 0-03- where, if A is a 5-membered heterocyclic 
ring. D-g5 is ot^er than phenyl. bii^Tyl or phenyl substituted by chlorine, or. if A is phenyl or naphthyl and 
0 is phenyl. G3 is other than -CH2O-. -S-. -0-or -NH-; 
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b) when Rz and Rs both represent hydrogen, then A is substituted by D-G3-; 

c) when Rt represents alkyi Ci-€ or -NHCOORn, and Ra and Rs are both alkyi Ci-e. and Ra is -COORas 
or -NO2, then A is other than unsubstituted phenyl or phenyl substituted by fluorine; 

d) when Rz and R3 both repr sent halogen, and A is phenyl, then A is substituted by D-G3-; 

5 e) when one or both of Rz and Rs represents phenyl, and Ra represents -COOR35. -COCH3, phenyl or 
-NO2. then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyi Ci -s or phenyl, or a group 



where R Is halogen, alkyi Ci-e or alkoxy Ci-& 

0 when Rs represents hydrogen, and Rz represents alkyi Ci-e, and Rs represents -COOR35, and A is a 5- 
or 6-nnembered ring, then A is substituted by D-G3s and 

g) when Rz and Rs are both selected from hydrogen, -COORzz and alkyi Ci-e optionally substituted by 
halogen, -OH. -NRazRza or -OOCRzs and optionally interrupted by O or S, and R3 Is selected from -NOz, 
halogen, -CN. -CORsi or -CHzNRazRa^, where R34 is hydrogen. -NRazRa^, alkyi Ci-s. -OH or -ORas where 
R35 is alkyi Ci-g optionally substituted by an aryl group, and Rt represents hydrogen or alkyi Ci-e. and 
G2 represents -(CHz)2(W)y- in which z represents 0. 1 or 2 and none of the methylene segments are 
replaced by -NH-,-0- or -(C = NR4o)- and the chain is neither unsaturated not substituted by alkoxy Ci-s. 
then A Is other than phenyl, naphthyl or benzofurazanyl optionally substituted only by halogen, -OH. 
-NR43R4S. -NOz, -COOH, alkyi or alkoxy Ci-e optionally substituted by halogen, or 0-G3- where G3 Is 
-SCHz-, -OCHz- or -O-CO- and D is phenyl optionally substituted by -OH. halogen or alkyi or alkoxy Ci -e; 
or a pharmaceutically acceptable derivative thereof, which process comprises 

a) producing a compound of formula I in which Ra or G2 Includes a carbonyl group adjacent to the pyrrole 
ring by reacting a compound of formula lla or lib. 
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with a compound of formula Ilia or lllb respectively. 
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15 



■ K K « rn anri G2 CO- reoresent groups R3 and G2 respectively and L, is a leaving group, or 



Ar,-H iV 



by reacting a compound of formula V 



20 



/ 



V 



with a compound of formula VI 



25 




30 



35 



in which U represents a leaving group, or 
e) reacting a compound of formula VII 




VII 



40 



with a compound of formula VIII 



45 




VIII 



50 



in which one of Xe and represents a leaving group, and the other represents -NHR. and where 
necessary, working up the reaction product, or 
f) reacting a compound of formula IX, 
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IX 



with a compound of formula X. 

w 

R1-NH2 X 
or 

g) removal of a protecting group from a compound of fomnula I which bears a protecting group, or 
'5 h) producing a compound of formula I in which Q2 includes a group -(CO)y- adjacent to the pyrrole ring, 
by reacting a compound of formula XI. 




XI 



with a compound of formula XII 



35 in which Q2h is a group which, in combination with the group -{CO)y- fonns G2 and one of Xh and Yh is a 
leaving group and the other is hydrogen, and, if necessary, worl<ing up the reaction product, or 
i) producing a compound of formula I in which A is a 5-or 6-membered ring or a bicyclic or tricyclic fusing 
ring system by appropriate treatment of a corresponding compound in which 

45 

contains groups cyciisable to form such a ring or fused ring system respectively, or 
j) producing a compound of formula I in which G2 represents -NHC( = NH)NH-{CO)y- 
by reacting a compound of formula XIII, 
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10 



1$ 



with a compound of formula XIV, 



m) producing a compound of formula I containing a group -COOH 
bv hydrolysis of a corresponding ester, or . 

s:sss°2:::sr:^iriL"rra:vrn^^^^ 

, byalkanoyloxylationofthealkylC,-sgroup.or 

5 derivative with an aPProP"ate am.ne_ ^^j^, ,ep,gsen,s c. by diazotisation 

appropriate aldehyde and amine, or 

t) producing a compound of formula I containing a group -SO- or -SOz , 

rsrrii^TtirrsLrnivrer^r o, ....a , » o«..aa » a 

pharmaceutically acceptable derivative thereof, or vice versa 

^3 rrss^^r S'tairrr^^^^^^^^^^ f^m the group 

^°rr?r SSin^^^ preceding Cm. wherein A is a 5- or S-membered ring. 

5 A process according to Claim 4. wherein A is substituted by D-G3-. 

e' A process according to any one of the preceding claims, in which 
R. ^d r' . which may be the same or different, represent hydrogen. -R., . or halogen. 
Ra represents -NOz or -COORas. 
G2 represents C=0. -S- or a single bond, and 
A represents phenyl substituted by a group D-G3-. 

7 A process according to any one of the preceding claims. ,n which 

I rRT.l7h'Tb e the same or different. represer,t hydrogen. -R. . or halogen. 

R3 represents -NO2 or -COORss, 

fre^S^'^enVsuLtuted by a group D-G3-. in which 33 — ^ or -CH.. 

8 A process according to Claim 1. in which the compound of formula 1 s 
Methyl 2 5-Dimethyl-4-(2-((4-nitrophenyl)thio) benzoyl)-1H-pyrrole-3-carbo)cy1ate 
mS 2.5-Dimethyl-4-<2.((4.nitrophenyl)methyl) benzoyl)-1 H-pyrro e-3-carboxyla e 
S 2.5-Dimethyl-4-(2.((2.nitrophenyl)methyl) benzoyO-lH-pyrrole-S-carboxylat . 
Methyl 25-Dimethyl-4.<2.(2.phenylethyl)benzoyl)-lH.pyrrole-3-carboxylate 

„ Methyl 2 5.0imethyl-4K2-{4-nitrophenoxy)benzoylHH-pyrrole.3.car^^^^^ 
Methvl2 5-Dimethyl-4-(2-(3-nitrobenzoyl)benzoyl)-lH-pyrrole-3-carboxylate; 

mSi 2:l-Smryl-4-^^^^^^^^ 

Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-(methylthio)-lH-pyrrole-3-carboxylate; 
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Methyl 2.5-Dimethyl-4-{2-(4-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-(CyclohexyImethyl)benzoyl)-2.5-dimethyl -1 H-pyrrole-3-carboxylate: 

M thyl 4-(2-Chloroben2oyl)-2-methyl-5-pheny!-1H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2.5-dlmethyl-cx-oxo-l H-pyrrole-3-acetate; 

(2-Ch!orophenyl) (2,5-Dlmethyl-4-(5-methyl-1 ,3,4-oxadiazoi-2-yl)-l H-pyrrol-3-yl)methanone; 

Methyl 4-(2-(2-(Dlmethylamino)ethoxy)benzoyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate: 

Methyl 2.5-Dimethyl-4-(2-((2-((phenylmethyl)thio) ben2oyl)thio)benzoyl)-l H-pyrrole-3-carboxylate; 

Methyl 4-(2-(Methoxycarbonyl)ben2oyl)-2.5-dimethyI-1H-pyrrole-3-carboxylate; 

Methyl 3-(2-Chlorobenzoyl)-4-(methoxycarbonyl)-5-m0thyl-1 H-pyrroie-2-propanoate; 

Methyl 4-(2-Chloroben2oyl)-5-fnethyl-2-(2-nitroethyl) -1 H-pyrrole-3-carboxylate: 

Methyl 2,5-Dimethyl-4-(3-pyridinylcarbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-Dlmethyl-4-(4-pyridinylcarbonyl)-1 H-pyrrole-3-carboxylate; 

5-(2-Chlorobenzoyl)-3,4-dlhydro-6-methyl-7H- pyrTolo(2.3-d)pyrimldin-4-one: 

(E)Methyl 4-(3-methoxy-1 -oxo-4-phenyl-2-butenyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

(2,5-Dimethyl-1 H-pyrrol-3-yl) (2-(phenylmethyl) phenyl)methanone; 

Methyl 2.5-Dimethyl-4-(2-(phenylthio)benzoyl)-1 H-pyrrote-3-carboxylate; 

Methyl 2,5-Dlmethyl-4-(2-(phenylamino)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2,5-DlmethyI-4-(2-(2-pyridinylamino)b0nzoyl) -1 H-pyrrole-3-carboxylat9; 

Methyl 5-Ethyl-2-methyl-4-{2-(phenylamino)benzoyl)-lH-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-(cyclohexylamlno)benzoyi)-1H-pyrroIe-3-carboxylate: 

Methyl 2,5-dimethyl-4-(2-((phenylm0thyl)amlno)benzoyl) -1 H-pyrrol0-3-carboxylate; 

Methyl 2,5-dlmethyl-4-{2-((pheny lm0thyl)amino)phenyl) ((phenylmethy l)imino)methy I)- 1 H-pyrrole-3-carbox- 
ylate; 

Methyl 4-({2-(cyclohexylamino)phenyl) (cyclohexyl lmino)methyl-2.5-dimethyl-1 H-pyrrole-3-carboxylate: 

{E)-Methyl 2.5-dimethyl-4-(2-(2-phenylethenyl) ben2oyl)-1 H-pyrrole-3-carboxylate; 

E-3H2^(4-(Methoxycarbonyl)-2.5-dlnnethyl-1H-pyrrol-3-yl)carbonyl)phenyl)-2-propenoic acid; 

Methyl 5-(2-{methoxycarbonyl)ethenyl)-2-m0thyl-4-(2-(phenylmethyl)ben2oyl)-1H-pyrrole-3-c^^ 

Methyl 2-methyl-5-phenyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2'methyl-5-(phenylmethyl)-4-(2-(phenylmethyl) benzoyt)-1 H-pyrrole-3-carboxylate; 

Methyl 2-Bromo-4-(2-chlorobenzoyl)-5-nn9thyl-lH-pyrrole-3-carboxylate; 

(4-Bromo-2,5-dimethyl-l H-pyrrol-3-yl) (2-(phenylmethyl) pheny l)methanone; 

Methyl 2-Bromo-5-methyl-4-{2-phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylate; 

Methyl 5-Bromo-2-methyl-4-(2-phenylmethyl)benzoyl)-1H-pyiTol0-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-cyano-5-methyl-1 H-pyrrole-3-carboxylate; 

2,5-Dimethyl-4-{2-(phenylmethyl)benzoyl)-1H-pyrroie-3-carbonitrile: 

Methyl 2-Cyano-5-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxyiate; 

Methyl 5-Cyano-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

2.5-DimethyM-{2-(phenyimethyl)benzoyl)-1 H-pynrole-3-carboxamide; 

Methyl 4-{2-Chlorobenzoyl)-2-formyl-5-methyl-1 H- pyrrole-3-carboxylate; 

Methyl 5-Formyl-2-methyl-4-(2-{phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2-Formyl-5-m0thyl-4-(2-(phenylmethyI)benzoyl)-1H-pyrrole-3-carboxylate; 

2,5-Dlmethyl-4-(2-phenylmethyl)ben2oyl)-1H-pyrrole-3-carboxaldehyde; 

Methyl 4-(2-Chlorobenzoyl)-5-methyi-2-nitro-1H-pyrrole-3-carboxylat0; 

(2.5-Dimethyl-4-nltro-1H-pyrrol-3-yl) (2-(phenylmethyt)phenyl)methanone; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-{(4-nitrophenyl) a20)-1 H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2,5-Dimethyl-4-{methylthio)-1H-pyrrol-3-yl)methanone: 

Methyl 2-m0thyl-5-((4-nitrophenyl)azo)-4-(2-(phenylmethyl)benzoyi)-1H-pyrrole-3-carboxylate; 

Methyl 5-methyl-2-((4-nitrophenyl)azo)-4-(2-{phenylmethyl)b8nzoyl)-1 H-pyrrole-3-carboxylate; 

(4-({Dimethylamino)methyl)-2,5-dlmethyl-1H-pyrrol-3-yl) ((2-phenylmethyl)phenyl)nnethanon0; 

Methyl 5-lodo-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2-Methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyiTole-3-carboxylate; 

Methyl 4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-S-carboxyiate; 

Methyl 3-(Methoxycarbonyl)-5-methyl-4-(2-(pheny lmethyl)benzoyl)- 1 H-pyrrole-2-ac8tate; 

Methyl 5-Ethyl-2-methyl-4-(2-(phenylnnethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2.5-Dimethyl-4-({1-(phenylmethyl)-1 H-pyrrol-2-yl)carbonyl)-1 H-pyrrole-3-carboxylate: 

Ethyl 4-(2-Chlorobenzoyl)-1 -((methoxycarbonyl)amino)-2.5-dlmethyl-1 H-pyrrol0-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-1 -{((1 ,1 -dimethylethoxy) carbonyl)amlno>-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 1-Amino-4-(2-chlorobenzoyl)-2,5-dim thy 1-1 H-pyrrole-3-carboxylate; 
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Methyl 2.5-Dim8thyl-4-((2-methyl-1-piperidinyl) carbonyD-l H-pyrrole-3-carboxylate: 

rthyl2S-Dimethyl-4.((1-(phenylmethylHH.imidazol-2-yl)carbonyl)1H-^^^^^^ 

S "Ethy|.2 Jethyl-4.((1.(phenylmethyiH H-pyrrol-2.yl)carb^^ 

Methyl 2-methyl-4.(2-phenylmemyl)benzoyl)-5-trifluoromethyl-lH^yr^^ 

Methyl 4.(2-((4-methoxyphenyl)methyl)benzoyl)-2.5.dlmethyMH.pyrrole-3.carboxylate: 

Methyl 4-((9H-f1uoren-l.yl)carbonyl)-2.5-dlmethyl-i H- pyrrole-3<arboxylate; 

Methyl 2-methyl-4.5-di (2-pyrldinyl)-1 H-pyrrole-3-carboxylate; 

(2-Chloroph8nyl) (2.5-Dlmethyl-4-phenyl-1 H-pyrrol-3-yl)methanone; 

Methyl 4-(4-(l H-imidazol-l-yl)phenyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dlmethyl-4-(2-pyridlnyl)-1 H-pyrrole-3-carboxylate: 

Methyl 2.5-Dlmethy l-4^2-(phenylmethyl)benzoylH H-pyrrole-3-carboxylate; 

Methyl 2.5-Dlmethyl-4-(2-phenylben2oyl)-lHi3yrrole-3-carboxylate: . , ^ 

Sthyl5-(2<yanoethenyl)-2.methyl^^^^^^ 

Methyl 2.5-dimethyl-4.((2-phenylmethyl)phenyl)thio)-iH-pyrrole-3-carboxylate: 

S 4;((2.(3>Leiioxyphenyl)ethyl)amin^ 

Methyl 4^ liben2lmida20l-2-yl)amlno)carbonylh2.5<lirnethy|.lH-pyrro 

Methyl r5-^imethyl-4.(((2-(4.morpholinyl)ethyl)amino)carbonyl)-1H.pyrrole-3<a^^ 

Methyl 2.5-dimethyl-4-(oxo((phenylmethyl)amino) acetyl)-l H-pyrrole-3-carboxylate: 

Methyl 4-(({2-ben20thla20lyl)afnino)carbonyl)-2,Mimethyl-1H-pyrrole-3^rboxylate; 

Methyl 4-(3.4^ihydro^jKJimethoxyO-isoquinolinyl)-2.5^lmethyl-lH-pyrrol9-3^^ 

Methyl 4-(5-anthrac8nyl)-2-formyl-5-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(5-anthracenyl)-5-formyl-2-methyl-1 H-pyrrole-3-carboxylat9; 

Methyl 4.(1 1 H-dibenz(b.e)a2epin-6-yl)-5-methyl.1 H.pyrrole-3-carboxylate: 

Methyl 2i-dlmethyl-4.(2.3A5-tetrahydro.1H.benzazepin-2.yl)-lH-pyrrol^^^^ 

Methyl 2.5-dimethyl-t-(4.5Klihydro-3H^jenzazepin.2-yl>-lH-pyrrole.3-carboxylate; 

Methyl 4.(3.4-dihydro-i-isoquinolinyl))-2.5-dimethyl-1H-pyrrole.3-carboxylate; 

(*) Methyl 4-(4.5-dlhydro.5-phenyl-2-oxazolyl)-2.5-dimethyl-1H-pyrrole-3-cart,oxylate: 

(S) and (R) Methyl 4:(4.5-dihydr(H^phenyl-2-oxazolyl)-2.5<lim9thyl-lH-pyrrole.3-carboxylate. 

Methyl 2,5-dimethyl-4-(2-quinolinyl)-1 H-pyrrole-S-carboxylate; 

Methvl2 5-dimethyl-4-(2-phenyl-1H-imidazol-4.yl)-1H-pyrrole-3-carboxylate: 

mSi t«imlno(phenyla.;ino)methyl)an,ino, carb^ 

1 -Methylethyl 2.5-DimethyM-(2-<phenylmethyl) benzoyl)-l H-pyrrole-3-carboxyla e: 
2-Methoxyethyl 2.5-Dimethyl-4^2-(phenylmethyl) benzoyl)-1H-pyrrole.3-carboxylate; 
Cyclopropylmethyl 2.5-Dimethyl-4.(2-(phenylmethyl) ben20yl)-1 H-pyrrole-3-carboxylate: 
2-Chloroethyl 2.S-Dimethyl-4-(2-(phenylmethyl)benzoyl) -IH-pyrrole-S-carboxylate: 

2 2 2-Trifluoroethyl 2.5-Dlmethyl-4-(2.(phenylmethyl) benzoyl-1H-pyrrole-3-carboxylate; 
S-Methyl2.5-Dlmethyl-4H2-(phenylmethyl)benzoyl)-iH-pyrrole-3-carboth.oate: 
Cyclopentyl 4-(2-Chlorobenzoyl)-2.5-dim9thyl-1 H-pyrrole-3-carboxylate; 
2-(Dimethylamlno)ethyl 4-(2-Chlorobenzoyl)-2,5-dimethyl-lH-pyrrole-3-carboxylate: 
(2-Methoxy-2-oxoethyl) 2.5Klimethyl-4.(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Phenylmethyl 4.(methoxycarbonyl)-2.5-dlmethyl-or -oxo-l H-pyrrole-3-acetate: 
Methyl 4-(2-((4.Aminophenyl)methyl)ben2oyl)-2.5-dlmethyl-1H-pyrrole-3-carboxylate: 
Methyl 4-(2-(3-Amlnobenzoyl)benzoyl)-2.5-dimethyl-1H-pyrrole.3-carboxylate; 
Methyl 4-(2-(4-Aminophenoxy)ben2oyl)-2,5<limethyl-i H-pyrrole-3-carboxylate; 
Methyl 2-Amlno-4-{2-chlorobenzoyl)-5-Methyl-lH-pyrrole-3-carboxylate; 
Methyl 2-amlno-5-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 5-amino-2-methyl-4-(2-(phenylmethyl)benzoyl-lH-pyrrole-3-carboxylate; 
2 5.Dimethyl-4-(2-(phenylmethyl)benzoyl)-lH-pyrole3-carboxylic acid; 
5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxyllcacid: 

Carboxymethyl 2.5-dimethyl-4-(2-(phenylmethyl) benzoyl»-l H-pyrrole-3-carboxylate: 
4.(2-(Phenylmethyl)benzoyl)-3.methoxycarbonyl-5-methyl-lH.pyrrol9-2-aceticacid: 
E-Methyl 5-(2-carboxyethenyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-iH-pyrrole-3.carboxylate: 
4-(2-(Methoxycarbonyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylicacid: 
Methyl 4-(2-Benzoylbenzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Oimethyl-4-(2-phenoxybenzoyl)-1 H-pyrrole-2-carboxylate: 
Methyl 5-Methyl-4-(2-(phenylmethyl)benzoyl)-1 H- pyrrole-3-carboxylate; 
Methyl 2.5-dlmethyl-4-(1-oxo-4-phenylbutyl)-lH-pyrrole-3-carboxylate; 
Methyl 5-<(Acetyloxy)methyl>-2-m9thyl-4.(2-(phenylmethyl)benzoyl)-1H-pyrrole-3K:arboxylate: 
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Methyl 2-((Acety loxy)methyl)-5-methy l-4-{2-(pheny ImethyObenzoyI- 1 H-py rrole-3-carboxy late: 
Methyl 5-(Hydroxynnethyl)-2-methyl-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrol8-3-carboxylate; 
Methyl 2-(Hydroxymethyl)-5-methyl-4-(2-(phenyl methyl)benzoyl)-l H-pyrrole-3-carboxy(ate; 
Methyl 4-(5-(Acetylamino)-2-chloroben2oyl)-2,5-dimethyl-1H-pyrroIe-3-carboxylate; 
Methyl 4-(2-((Ethylamino)carbonyl)benzoyl)-2.5-diiTiethyl-1H-pyrrole-3-carboxylate; 
N-Ethyl 4-(2-(methoxycarbonyl)b8n2oyl)2,5-dimethyl -1 H-pyrrole-3-carboxannide; 
Methyl 4-(2-Chioro-5-(methy lthlo)b0n2oyl)-2,5-dimethy I- 1 H-py rrole-3-carboxy late; 

(2)- . and (E)-Methyl 5-((hydroxyimino)methyl)-2-methyl-4-(2-(ph0ynlmethyl)ben2oyl)-lH-pyiTole-3K:arbo^^ 
ylate; 

(E) Methyl 5-(((amlnocarbonyl)hydra2ono)methyl)-2-methyl-4-(2-(phenylm0thyt)ben2oyl)-1H-pyr^ 
boxylate; 

Methyl 2,5-dinnethyl-4-{((phenylmethylen0)hydrazlno carbonyl)-! H-py rrole-3-carboxy late; 
Methyl 2,5-Dlmethyl-4-(2-(phenylsulphinyl)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 2,5-Dlmethyl-4-(2-(phenylsulphonyi)b0n2oyl)-1H-pyrrol©-3-carboxylate; 
Methyl 4-(2-ChlorobenzoyI)-2-m8thyl-5-(m0thyl sulphlnyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-{2-Ch!orobenzoyl)-2-methyl-5-(nnethyl sulphonyl)-1 H-pyrrole-S-carboxylate; 
(2-Chlorophenyl) (2.5-Dlmethyl-4-(methylsulphlnyl)-1H-pyrrole-3-yl)methanone 
(2-Chlorophenyl) (2,5-Dimethyl-4-{methylsulphonyl)-1H-pyrrol-3-yl)methanon0 
Methyl 2,5-Dimethyl-4-(2-((phenylmethyl)sulphinyl) benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2,5-Dlm0thyl-4-(2-((phenylmethyl)sulphonyl) benzoyl)-1 H-pyrrole-3-carboxylate: 
Methyl 4-(2-Chloro-5-(m0thylsulphinyl)benzoyl)-2.5-dlmethyl-1 H-pyrrole-3-carboxylate: 
Methyl 4-(2-Chloro-5-(nnethylsulphonyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 
Methyl 5-Ethyl-2-m0thyl-4-(2-((phenylmethyl) sulfinyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2,5-dinnethyl-4-{(2-(phenylmethyl)phenyl) sulphinyl)-1 H-pyrrole-3-carboxylate; 
or a pharmaceutically acceptable derivative of any one thereof. 

9. A compound of formula I, as defined in Claim 1. for use as an Intermediate in the synthesis of 
another chemical compound. 
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